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Cif#«i] (i) m$m%2T*m2ti2>T$;mmmz#\iz%ii 2 9 

(2) B!3»I##2^§tVST^^^SH^J{CJ3WSmi 2 9#B~|£3 6 5 7# 

m#ftik> mm. &#/x»ifA3*ifcr$ swam**** i^%> smg- 

11*13] W*9L2KWMQKV l/**Kfc*t88»*$r*-. 
[»*ae] (l) tfMi£BJR®4(y*i:/*K&. (2)u P fi/ 

SMG-2 4:, (3) •ti^M'fcHMStt&Xfe fttf 

y>»ftSA&HltU Up f l/SMG-2#y>Bfc3*ifejG^j* 

1. tfm#y PosMG- 1 *si£&iswt3%w© 

X*ry-->y*Su 
[0 0 0 1] 

#3§l£«> smg- iich**. 

[0 0 0 2]. 
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*<b*%G>mWl.W&0>&%tG>n Fytfxhvzfn FyK^mLfc-f-ytyx&m 
Knonsense-iediated mRNA decay; NMD) j$ 

zommizm&vx^&Mttt.bx. mm^s-Dom^ (up 

FK UPF2. ^UPF3) tf, *LX, 7o©jt>fS^ (SMG — 

l~SMG-7) *^WStlTV\S 0 £*l£>03t£^0^JMfc£%T*«, i-y± 

■SUPFH>;^ItMSMG-2$v;^giiil 1^73 /$U#[©*B 

KhMfc*$.'&'??X]&&&£LT. Rent 1 /HUP Fl#i|i$t3*U 30 
it^fcJu UPF- l^ftlM^fcfc^T, UPF-iol&tg&^litsrfctf 
^StlT^S (JKT, Rent 1/HUPFU, rtbUPFlj fcift-f 
-5)o 84 4^tT J fl/¥->Sre/X5 i -r>«M3-&«MMfchUPFl 

tc^©^^T* Ji v% £ £> *i S „ 
[0 0 0 3] 

UP Fl/SMG-2^>^Itt. Zn?W :?;&tfRNA/\y 

£*TfcoT^Si:#;te>;tVC^6. SKdn*tiU SMG-2#>/1#M#U >$-ft 
fcSftTHSZfc, -eLT, SMG-1, SMG- 3, X\tSMG-4®&m& 

SIXTHS, tiz. toSMG-l©cDNA0^I3W^S*iTfey, S 
MG-H>;^f(i, 7*X77fS?M; ^ b SHE***— t? ( 
phosphatidyl inositol kinase related 
kinase ; PIKK) fctftfft U \/*-y*1— if©? 
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<d¥j Amfc^v&mmmfr *>s/mypa v ax. smg - 1 tm*. e>*i5si#i# 

*Nr3*lTH*. fch£^©, WIUH<DSMG-iat^©*llffiJ!l2ft 

tf**i#3- k« smg— i #>/?*sc©y$ / WBwra:iHfe3Wca*iTv>ft 

V>. 

[00 04] 

ffiMftyxxyT'f-Vfl/j ; i/h—zi^-f— •£ (pik) -kbs 

(PIKK) OMtRKC, ii«^Lfci:r5. mMVKh SMG 

fuiBt: h smg - i #aa y u p f i /smg- 2 & u ^g&ft-rs^ 

-etT, UPF1/SMG-2, UPF2, RZ$UPF3£& 

^®^MT^SZli:S:^«)T5t'rfcH^lC, SMG-l©j&^Hft£/SV*T 
^iCWa^^T* SMG - 1 ^NMDlC^-efeS 3 t Z%W 0fc o JllCtt, 
t: h SMG- 1 *t8m*&Z£tz* »J, NMD'fcHrfffW^fcS * tft^fccii 

ffibfc. #38Ei*£©<fce>fcftjiK^5<%©'-e&5. 

IK) e (PIKK) , jkV*tiizi-}i<?&mm<l!>#VXiru* 

[00 05] 

[Mfcjfcat-S 

(1) ffi»#2l?^$tl-6T^y®iB^Cfe^S^l 2 9#@~ 
^3 6 5 7#B©T^/^e,^§@B^J$:^tfjKy/<^K, (2) 

5»9#-t2^s*isT^ mmmtzmz%i 2 9#B~gu3 e 5 7#@©r 
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So 

MK* *m&. (1) 1WB#y*WK2:, (2) Up f l/SMG-2 
, (3) MM£%££gM2-fr<5X@, fctf 

t&SBtfy Ft gtflHU p f 1 / SMG— 2 tt&IB^M^i: Sr^M^-Brfe 
TOT% y yMftEfc U u P f i/smg-2^>j ymit 3 tifc*^^ 

Sr^-tfr i: *®mt? talBiff y F© SMG— 1 JStt&iftSM© 

**y-->^#&fc&rrso 

[0006] 

«^«iCS^T TSMG-l?gffij tit. Up f l/SMG-2 [Sun, 
X£>, Proc. Natl. Acad. Sci. USA, 9 5, 1 000 9-1 

00 14 (1 99 8) iMBhattacharya, A. &, Rna, 6, 

1 22 6-1 23 5 (2 0 00) ] >Mit?Z>mmMtii?Z B 

[0007] 

. *%Wmt. 3 6 5 7ffi©T^/^^e>^Sgf^PIKK, 
hSMG-UItf}tfc 0 ^©T^ymiB^ @5M##2T?^*)$tiSiSB^iC 
fe^SHl#~m3 6 5 7#(DT^y^P,«;SiiB^iT^$nS. JgfC, 

r©£r&#;//i*^©!&i o 7#B~ai3 6 5 7HgoDT^ymas^e> 

&SC5|c^<0#iST#> &£V\fcJu Hi 2 9#g~^3 6 5 7#S©7^7^ 

*a^fcsc;^«#BT>t%, ^^sMG-i^tt^-rs-tsrKmtfc 

[0 0 0 8] 

(1) m##2T^SnST^ /miH^lCfe^SHl 2 9#B~fg3 6 5 7# 
B © 7 ^ 7 m& £ 6 K$T *i$ ti # y ^ K ; 
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(2) WM9*2V$ki<te'y$JWWmK.&V*mi 2 9#@~Jj|3 657f 

mftx&s mm. ikx^/x\tmx^tz.r ^;»jm v smg- 

(3) WW#*2T*a|i*T$y»i!WlCfirt6»l 2 9#B~fg3 6 5 7# 

W*»1#B~*3 6 5 7#g®7$7Hfc#e>fcSft00i:©#Hft, *SV*I*, 
B»9«2«S4l*T$^Ka»gK:feitsj|i o 7#B~f£3 6 5 7#g©T 

> SMG-lfSttfcjR-rjKlJ'W!? (SIT, Ft***) 
[0 0 0 9] 

*W8C#>M^Ff»8 r IH^I#-t2T^§n6r^^miB^JK:^^S0 
12 9#|~i3 6 5 7#e©T^/m^e,ft5|H?!IS:^tf^y^^Kj 
B!^J##2Tf*a*iSr^y»SWfcfe»*jgl 2 9t@~f3 6 5 7#B©T 

(la) B»!I*#2T*Sil*7§yBMiI^K:fe»«*l 0 7#g~S3 6 5 7 
(1 b) «»-*2T*SH*73;»SiflK:;i3ttS*l 0 7§@~^3 6 5 7 

F ; 

( 1 c ) 2 Testis 7 3 ^ 6> fcS jK U F ; 

(Id) S»!f#^2«S*iS7$y»B»!r©N*jB&t;/XttC*jBlc, sis 

SSttt&aKyWF; 
(1 e) ffi*!!#*2T?*a*lS7$ /mSPJiCfcttSSg 1 2 9#g~3|3 6 5 7 
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(If) WM**2V*ki<toZT$ JmBfflK%n&mi 29*B~#3 6 5 7 
7* F 

[0 0 10] 

*W<W*Klfev^T, t«b»**e*SaKy^^K«« ^SMG- l^ffi^^-Tj 

JKVWFfc, Upf l/SMG-2 bhUpf l/SMG-2) 

fcfciBtta*fc:R*T?,. U>»flifiaSfei|ifcU Upf l/SMG-2#y>* 

[00 11] 

WBaKU'W-F (l a) , rgg^ ##2 7?iS^7^ ; MEgf 

cfe»t*#i o 7#g~^3 6 5 7#B©r§y»36(»&a!Si»ofc*i-**i;^ 

7*Fj tt> SMG- l?Sttt»t, 3 5 5 1«®73 

>/t^KTffts D ItflHiKU^^F (la) », tWBtfyW-F (lc), f 

fcfcS, r B2^#2-e^$4iS7^>'®i!^e,^§ J J<y^^Kj 

ywFMBUi-*. 

tw&WM^F <i <o ^i$&4 3 o k d a ©ifs^ >;t?fe^ u 

> ^M-rs^Mlcfev^T r P 4 3 0j >;i*M"e&So 
£fc> fJBtfywF de), rffiar##2T*&a*iay$/ 

KHHlCimSJgl 2 9#g~^3 6 5 7#i©75 /m^&55iSIBM&^6 
#y*WFj SMG-lJSft&St, 3 52 9M<Z>7$;®*S£fre>fcS 

«fa*>/5^jgCT?»»j, UBHsKy^^F cic) ©w^y^^Ficffisi- 

6= UrfijKy^^F (le) m«4 00kDa©ir«*^JtTffc 
tfeflttS&MtflKlfc^T r P 4 0 0j »1-£#>/\ > ^t-&£ 0 
[0012] 
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• X&my cxtf h-^&PfSrt^tS. 

[0 0 13] 

i 2 9#a~si3 6 5 i&M<DT$JMfrbte$>mm<?)ix\mM®%ffiiz%^ 

£*ifey$7&gH#l£##. SMG- l^ffifcaVrjKU^T/^K^&S 

[0 0 14] 

7#g©y*/m^e> & sfi&H Sr^-r a# u k© t h icfc w «h##-£ 

bT«> &&<Z>£tt#! 5 KBir J: 3 JC, -9-;i/®^*4 0 0 k D 
a X&4 3 0 k D a R 9 >y h©#^44 0 0 k D a X&4 

3 0kDaO#3QS*»;WK, &5V*fclU ?^(Z)^i4 0 0kDaXli 

4 3 0 kD a 0#55j!8^iJ ^^f F&m^ t^tfi. 

CUT, &SV\&, S5^J##2^3tiST^ym@B^^»-5^12 9#B- 

us 6 5 7#g©r^^^&^sfB^T*^$ti5T5y®@B^i^'rsjio;^ 

^ Kfea - K-TSsKU 5t* V** K£tc*CLT, at'BM^WKAafl&Kl&g 
M^tCfeV^T r^^cj (variation) R-Sft© m—ft U * 

[0 0 15] 
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n&}&-%2T*mznz>T$.smmmzi3vzmi 2 9#g~si3 6 5 7#g© 

W#*lT?*3ftSIMM*ffK:fc'ttSfc7 1 2#g~g£l 130 i#B©:&g# 
e>fc£Stf!l) ©AHIfcltlcOT, 

ffi*CoV>T«, ttCfftf MND^tt (ff*|& Sambrook, 
J. £>, "Molecular Cloning-A Laboratory 
Manual*, Cold Spring Harbor Laborator 
y, NY, 1 9 8 9) C«oTiOlrr*2:fc#WTf**. 
[0 0 16] 

794'v-X&'7u--7t* «M« (W;Ui, 

, vtfx, 9yK AAx*-, Xtt>fs) ] ffi^o^ *&R 
NAfKttmRNAI^, cDNA5>f^7'J-, X\$77-*?5J75 V- 
) ktJ8^T#'j^5-«|BS (PCR) Si (Saiki, R. K. &, S 
cience, 23 9, 487-4 91, 198 8) Xtt/W^U #V «-2/a 

* tc j: y , ma© * y k mm?z zttfx-gz. 

[0 0 17] 

»»©3ie?x^»icA»»»c«a6Lfc^y^^Fti. m flittt" 
. Vfittj(fllfftl!%MSj^ (site-specific mutagene 
s i s ;Ma r k, D. F. b, Pr o c. Natl. Acad. Sc i. US 
A, 8 1, 5 6 6 2-5 6 6 6, 1 9 84) |C<ky, #y K** 
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JKU l/**F&Bt#U *©#y3t*l/#^F£^£3i^£MV^#&gi 
S-ft, «aLfc#y<7>F#, Hat«9 (1) Cl«<D*ScK:j:»;, 

s mg - 1 tsttfc^-r r £ r t ic* y , ma©tf y *w f m#* 

[0 0 18] 

1 2 9#i~£3 6 5 7#B©7$/a*&fc*H0fffc®«l«tt, S2#!#-t2T* 
*3llS7$;MWlCfctt6*l#B~i&3 6 5 7mU<t>7$JWlfrt>%i2>m 
mtOftn&s &5V%8u WW32T?*3;ftS7$y»S8flfcfctt&01 0 7 

#b~H3 6 5 7#i©r^y«**&ai*i»ai:0ffiHe3y9 o%K±T?»*r 

$;M0&fc*», SMG-HSttftS^*y-^^Fif**R»;, 49 

2 9#B~f£3 6 5 7#B©7$ y»*»&3fc«i»9, nft«*2-e*3*l«73 
y^I2^I{cSWS^l#g~^8 6 5 7#B©7^Bfcfr&fe*BiaU 

, «00«2Tf*a*l675^»IBWK:feWS»l 0 7#S~S£3 6 5 7#g© 

rssmfrmzmmtzmhT, #*b<tt9 5%&±* *uff*i<tt9 8% 

JK±> 35»cff*t<tt9 9%RJt©«HttW-t«7^y*B»!I&*>&rt««T? 
ts. #»!l©«W#y*:7*Fi:LTHu H3W»*2«S*v*7^y»i»ff 
Cfett*fln2 9#B^S 6 5 7#B©73y»fr&fcSKfl£©ffiH1k SB 

mm%2~emzth2>7$swmmzisv&mimM~m3 6 5 7#b©73>>$ 

*>fefc*B»!lfc©#inHfc KW**2T?*aftft7$/»B0!llC;BB- 
5*1 0 7#I~f£3 6 5 7£S©7^/m#e>fc6SB^£©M{£#9 0%« 
±UUff*t<tt9 5 %&-h> 3StC#£ Ktt9 8 %JK±, Lr < tt 9 

9%&±) T?**7$/*KW&*U SMG-lSft»^y^ 

^MfflCfcttSt&fB r^Rfffij BLAST (Basic 1 o 

cal alingment search tool ;Altschul, S 
. F. £>, J. Mo 1. Biol., 215, 403-41 0, 1990) ICJ: 
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[0 0 19] 

Mffft) SMG-l (#*L<tttt3LSM&SMG-l, J:»J«p*L<ttH 
hSMG-1) C4»A»C^^*a#fcftlMlS«*^CJ:yAjjHfc^# ( 

#^fe^«bT#6»ti*aKU *zf* F#«*i,*. 3©<t 3fc#y F£ b 

Ttt, liK Xttv*;*CD£*ifc4 0 0 kD aXli4 3 

0kDa©#5c^y/<^KSr#^ifc^tSo 
[0020] 

»ftllB9^lCfe»*»7 1 2#g~^l 13 0 l#B©£3£fr&fc5H»ff£-&& 
#y 2* l/#*F&#rr£ 

(i) B»3*#l*e3ia*i*i6SB0!rcfew*jg6 4 6§g~^l 1 3 0 l#g 

©ita^e»«;s@H^M-rsjKy3i^i/^K i*%m®tmtfvi.-??F ci 

a) fcn- F*t3] , 

(ii) BB3?!I##l^Stl5Jfe3IB^!lK:.feW-5S3 2 8#B~f£l 13 0 l#g 

©&«frS>fcSBB^J«*&#y 2*l/;*^F [*»i»©l8fffiaKy^^F (1 
c) fca- F^6] , Xte 

(Hi) l-e*S*lS«at«»lK:fetf*»7 1 2#B~*1 1 3 0 1# 

som&ftb&zmmznt *aKy**W*F c*»w©«na#y^^F ( 

1 e) fca-F**] 

#«F*uv*. fcfc, ^m(c^»«Mff rsKyji^i/^Fj fctt, dna& 

tfRNA«DlfiFjWr**W&. 
[0 02 1] 

*tf, (1) PCRSM^fem (2) *&®8£?X9tt¥j* (*fc*>*>, 
oDNA9>f^y-^*JttaiLfe»K«MI*ife, »cDNAmf 

raMfeain-ftatK) fe«v>*m xu: (3) ft^Att«^««if«£ 

1 0 fflKft 2 001-3111693 
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ttfT*%&. #«#2£fCoV>T, lift, m®?£. 

[00 2 2] 

tm (1) ©PCR%MV>fe*^», «*.«, JHTO^WJCiy. *B^CD 

y * ? Fsssa-r s r t s. 

&mRNA£Mt5. &V**C, #28^©*° V KiN&tfy S * 1/ 

£tfetf:ifc0'C%<&2filffi©:/9>fv--- fey js, fesv^i, ^©-U©mRN 
A«Sr^tfZli:©T^^2^lM©^>fV— fey h£ffr£1-S 0 Jl&mbfeftf 
IBmRNAS:«a[i:-r*a«W3R-3j<y^5-««fil5 (RT-PCR) & 

[0023] 

*^e>, ^^©jKy^y^K^n-K-fSmRNASr^fcaRNA^m^l©^ 

h-7i;-^, vr-vy • ^>>7^-h-^rns?> -mm* x\ar 

> • ^*2//'*-bMfe$/«>^S:^v>Sri:*W*L,v^ XftmoXV*? 

v>&, #3&ig©atf y FM#ll&fcm#£Mv^#x;*# yzfu vtj y? 

[0 0 2 4] 

ffi^T. itftfUUfcniRN AZmmtZ. mRN A©^53&S&£fi£;ttf <fc <, 
Mxtf. mRNAWJd (dT) fe^D-^^^A^PR*^ ^UJStSril 

NAfe3efC£H«£i:%"7?$S. mRNA&iffiU<T^ *JRS*l 

T^£^ffi^§S&#©mRN A£rfl|V , v£>z:£ : fc'T?ffr6o 
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ftfC, MJ£*lfcmRNA$:, ^>^A^5-fV-, tf'JrfdT:/^ 

fffcV*, *HcDNAH*t«. d©#J*tt, fc«C*oT*Tfcdc:fc#T? 
#6*tfcjSl«cDNAfcJ8v\ B»*yjliri/*^K©^J|Xlt-«d 

B^iltSDNAHr^&^Srh^^^So 
[0 0 2 5] 

mm (2) ©flMaccbafte^xw^tt&wv^^Tftt, jkt©#m 

^SrMV^Tl^.cDNA&^Lfe^ l#^c DN A^e>2*^c DN 
A&£j£tSo *©:£&fcL.T», 09;ttf, Sl5t^i/r-ft(Ef st'ra 
t i ad is, A. £>, Cell, 7, 2 7 9-2 8 8,' 1 9 7 6), Land 
i (Land, H. £>, Nucleic Acids Res. , 9, 2251 
-22 6 6, 1 9 8 1), O. Joon Yoog (Yoo, O. J. £>, Pr 
oc. Natl. Acad. Sci. USA, 79, 1 04 9-1 0 53, 1 9 
8 3), X&Ok ayama— Ber g$£ (Oka y a ma, H. R&B erg 
, P. , Mo 1. Cell. Biol., 2, 161-170, 1 9 8 2) fci? 

[0 0 2 6] 

DH5a«t, HBlOlt X»JM10 9|S|0 iC 3£A l/T7gg&$| 3 -fr 

wtfejHikbT, ssgi&£3i#tt-&. ^mm^mmmmt, mum 

mft±mW®W>&\Zfc. Hanahan(?#t (Hanahan, D. J. , M 
o 1. Biol. , 166, 557-580, 1983), irtjit>% s CaC 1 
2 , MgCl 2 , XttRbClS:ft#S*TB9«bfea>tr^>hjWlfit, 
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o 

[0 0 2 7] 

n-^&fflv%s^jg$SSI*^^y~~>m (ii) PCRfcky^bfe^n 
-^Mv^MKCIMIs^jrU-r^jrSu (iii) #38i£©jKy^:^ Kfc# 
^•*tt#&«v\*»««ift«x^y-->m xtt (iv) •fei/^-fTf • 

[0 0 2 8] 

DNA$r^M^bfe-hn-fe>n/n-^7^>n/^~xtt3KyT^ 

[0 02 9] 

*^©^y^^K0--aj{c#/s-t§-ir>^^-fT--^t)fr> 



1 3 
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RNAiUigS^fiJESfCT^LfccDNA, Xtt^V 2»DNA&J&V**£fc# 

-f ^-f-g-S's^&ftj&dcifcfc.ty, gift© c DNA^^1"^^|r^ 
[0 0 3 0] 

m (no ©*»w©^y/<y^Kc#1-«^(ifr&^v^«»^ttalts^^^y 

[0 03 1] 

l&ffl (iv) ©•fei/^-r Kj-fv-stju-i/sy - h^yxu-t/Bygk 

^ic^ny hU *»W<»*y^^K©il4IBj&*^*jWJB^&jWIjai8«L 
fcrnRNAfcA^iJ^X^iirfc^ c DN AJC^tfemRN A&mStt 

, nuBrrs. ©jR^tifemRNA&jgs^Jify^^KfflsR^ 77'j 

X»/J^SE^©lMM£JB^T, 3Ky^^FfceiR^-tirS„ #3§BJJ©iKy 
^^F£#^sm#£Mv%T&fflbT, c DN A 

[0 0 3 2] 
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&*&©#& W v Sambrook, J. ^"Molecular CI 
oning-A Laboratory Manna 1" , Co 1 d Spri 
n g Harbor Laboratory, NY, 1989) CftoT&jlrr 

[0 03 3] 

«uib (3) oih^m^m^mx^ wxi& it^mmK^^xm^ 

Z.£&X*i*2> B #DNAI1 DNA^H Oligo 1 0 0 0M 

DNA Synthesizer (B eckmanttl?) , X\t3 9 4 DNA 
/RNA Synthesizer (Applied Biosystemsft 
t§) tZZI *m^T&)8.?&Z£ifiT*i*Z e 

. &X7r-{ h - h'Jl^f;^. (Hunk a p i 1 1 e r, M. &, 

Nature, 1 0, 1 0 5-1 1 1, 1 9 8 4 ) ^©S&tC^, «®CDft^ 

^cj:y^ig-rsii:%T^s„ mars k>h:, -eti 

&£#JtLT, S8KIfSoT»^&£fc#T?i** (Cr ant ham, R. *> 
.Nucleic Acids Res., 9, r43-r74, 1 9 8 1) „ 

i^(site. specific mutagenesis) (Mark, 
D. F. 6,'Proo. Natl. Acad. Sci. USA, 8 1, 5 6 62 
-5 6 6 6, 1 9 84) &K*»mm*ZZ£#T*%& B 
[0 034] 

Vk-3?frrt-h<Dfl:^mm (Max am, A. M. ^Gilbert, W 
. , "Methods in Enzymology", 6 5, 4 9 9-5 5 9 
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, 1 9 8 0) Wr***/*9 Wrmm&Wl (Messing, J. MV 
ieira, J. , Gene, 1 9, 2 6 9-2 7 6, 1 9 8 2) ^fC«fc & 

[0 0 3 5] 

» 

[0 0 3 6] 

# #-tc, *%m<D& y 51 * i/*^ KS^A-re 3 tic* y#e,ns^^^ # 

[0 0 3 7] 

£fc*>T?S6U &5V^ *^{C«J:S3Ky5i^I/^KS:-g-tf^/<^^- 
[0 0 3 8] 

*i, »SfrMfl§£bT&, #|*«, iM/©WT?&SC0S$0S (Gluzm 
an, Y. , Cell, 23, 175-182, 1981), *^>f^-X- /\ 
A**-JW*tttt (CHO) ©2?fcKD|i$l/#* (Urlaub 
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, G. StfChasin, L. A. , Proc. Natl. Acad. Sci. 
USA, 7 7, 4 2 1 6-4 2 2 0, 1 9 8 0), b MIBfiS$HEK2 9 ' 
smttL tEHEK2 9 zmmzx.?X$j y . A-^>fM©EBNA-lI 
e*fc#At,fc29 3-EBNA»JB (Invitroge n'tfc) , Xfifchft 
*to»T5fc*2 9 3T*MB (DuBridge, R. B. &, Mol. Cell 
. Biol. , 7, 3 7 9-3 8 7, 1 9 8 7) 4* 
[0 03 9] 

&fi-r<&:/n*-*-, RNA©x^7<f», dfyy^-^Mfi, Rxm 

tf, SV40Ot(J|^-*-fctt5pSV2dhf r (Subraman 
i, S. e>, Mol. Cell. Biol. , 1, 854-864, 1981) 

, tSOSS0^n^-Sft5pEF-BOS.(Mizushima, 
S. WNag ata, S. , Nucleic Acids Res. ,18, 
53 2 2, 1 9 90), ^Wh^^D^^nt-^-feffSpCE 
P4 (Invitrogentt) fSWSr^^tS. 
[0 04 0] 

tt±«t2:lTCOS«»jg»isi^t:tt, ltsv* on 

«*HU pMEISS (Maruyama, K. &tfT a 
kebe, Y. , Me d. Immunol., 20, 2 7-3 2, 1 99 0), 
PEF-BOS (Mizushima, S. fctWagata, S. , Nucl 
eic Acids Res., 1 8, 532 2, 199 0), XiipCDMS 
(Seed, B. , Nature, 3 29, 84 0-842, 1 9 8 7) tgzm 

[004 1] 

ttBJHK**-!*. mi*. DEAE-^b?^ (Luthman, 

1 7 fflSE# 2001-3111693 
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H. j&.T$M agnusson, G. , Nucleic Acids Res., 
1 1, 1 2 9 5.- 1 3 0 8, 1 9 8 3), V «^9A-DN A&tfefg& ( 
Graham, F. L. Mvan der Ed, A. J. , Virolog 
y, 52, 456-457, 1973). rffJi© b7^7i^S/ 3 >mi (M 
FuGENE™6 Transfection Reagent ;Boe 
ringer Mannheim&H) £JgV^;#&. &&V*}£, 

(Neumann, E. 6, EMBO J. , 1, 841-845, 198 

2) ^CJ:y. cosajj&^jfcy&i;^ 

[004 2] 

H*C. ?i£mfcl,TCHOM£^5^K:fcju ^^©JKU^^KS: 
n-KfSdfU^^l/^K&^tf^^^^-^*^ G4 1 8m^-il- 
£LT®m?Zne oMm^Zftmt SrfcfcT'^S'***-, M;t«> pRS 
Vneo (Sambrook, J. £>, "Molecular Cloning 
—A Laboratory Manual", Cold Spring Ha 
rbor Laboratory, NY, 1 9 8 9) X&pSV2-neo (S 
outhern, P. J. &#Berg, P. , J. Mol. Appl. Gen 
et. , 1, 327-341, 1 982) ^£=t.« h7>^7i^M/, G4 1 

[0 04 3] 

urn l m^mm^m txmm s ftzzmommzimmm? s zn&xg 
&o mm> cosiM^n rpmi-i64o«ix«^ 

*vn&]£j~>fA,^.rmW&1& (DMEM) ^©Jg&fC, &gJCJfcCT«f? 
JfaS (FBS) ^©ifil^^Sr^Lfe^^M-rS^fc^T^S. 2 
9 3-EBNAjjW&©3§£K:&> 4Wlfil?f (FBS) 

^^vumiE^~if)vM^smmm (dmem) m®mMKG4 i 8 
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[0044] 

77^f^n7h^57^-, Xtt*»«#*nvl^5r:7-f- (hp 

[004 5] 

ciiuc^y, *»W03Ky^^KcD»«©aiB, xi*fl«wtfMicfe&. is 

> ^-*-BBOTi:*»i»©*y^!/^Kt©iauc, ^n^r— x> 

[0 04 6] 

*mw<D# y KSr^v^s 2fc^n©7K y k© smg- i 
na*t*«ni&x^y-->y'r*ii:3ii««*. #&B©jKy*?*K©sM 

G-liSttfeB#r*ftjm, ^>-fe>x^MJC«ky¥»^^jfcnK> ( P r 
emature translation termination codo 

n : ptc) *&vzztifimmT-§iczmk<D%imm<Dmti®n£Lr%mv 
fey, *»©©>Ky^^K-?-^ift^ *^w©^y^^K©sMG-iM 

ttfcB*1*S4Mk 4*)fe3tfif ©^>-fe>x3KJilCJ:63|W||©^«» 
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j 1IH^©©£A»£;$£;|i,Ki^T&^&£v0^i?<15<5o . 
[0 0 4 7] 

$VA©£JMci: 1 /4 tt, ffttate^©3fttf»C»»a F># 

Wt t&e»fi*##*a- Fts^dMwW' F^£>fc5*>^* 

aF>##£Lfc£LTfc, 3tte*©11SX»^aF>©&«lcJ:oTWu * 

©**c*»a F>^#ft"r«fc«>icftc*jisfflk 

#&i£©x* y --^^Scici y»SftfcfMKWu *»W©#y *W F 
©SMG-l?g'I£©iflWS:ii£T, NMD MtattK4trtH-«£ «£o 

Kio v>t®^^m £fi?m*r 5 r i: #r*g 5 1 ^ o £ < £r L v> # ^ ycDIMif© 

[0 04 8] 

#f§iJ3©x*y--:/ 

(1) *9M?CD#y"C:/f'Ffc« (2) Up f l/SMG-2 t:hu 
pf l/SMG-2) (3) M*ft^»fcS:tg»S-B:*m 
*M©jKy/<^Fi:Up f l/SMG~2 2:t«ftft#«2:&iftttS*fe*WB 

y>^bs^&nmt, up f i/sMG-2#y ^Bfcffssnfejws^fe^ 
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[0 04 9] 

&&i£&® (179- FSr&t?) , 3^thiJ7A-^Uh'J-gi (Ter 
rett, N. K. Tetrahedron, 5 1, 8135-8 137, 

1995) x\tm%0i*mMK&vxnhftiLfciiiwm. &sv^ y 7 ~-v 

' ?4Xzfls>(m (Fe 1 1 c i, F. P>, J. Mo 1. Biol., 222, 
301-31 0, 199 1) fc£?«#bT#j£3;tlfe7>#A. F»& 

[0 0 5 0] 

*%m<Dx9V-->mmz&\,\x\$. M»*U^^Fi:Upf i/sm 

G-2fc$:^il|$itS^»J{C, *««©*y/<^Fi:Upf l/SMG-2 

^icbr^-r^3t^^5 0 -ratte, #38BJ!a>7Ky^^F£Up f 1/ 

smg - 2 t^b^fc &g®i£ia\ mmnmt&m®&&TK% ^x y 
fcH/s&^u up f i/smg-2^'j >aMKatife^fff*»ft^*f-r sz:^ 

iz^V. tmt*Mkit&®ifi, #3SM!B0#y^:/^F©SMG-iMt££lfiWT£ 

f i/smg-2 #y>!Mfcsttfcv**\ &§v^ my^tt^osft^^ 
■rst&^ctt:, itrssttifb-^^ *^BJ!03Ky^^F©sMG-i^#&is 

[0 0 5 1] 
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y**l/3r*F&*Abfc:79;U K£/§V>T, DNA9^f >S (Raz, E 
. 6>, Proc. Natl. Acad. Sci. USA, 91, 9519-95 
23, 1 9 94 ; XKDonne 1 1 y, J. J. £>, J. Infect. Di 
s. , 173, 314-320, 1996) {CJ:ot%#5ii^tt5. 
[0052] 

, K& Srf. XttiUR«K:AftLT^Lfc»f& (M2.tf> 9*3r, 5yK 

wzsmx\mfr u KJftgws&ic i »; # y * n 

[00 53] 

*/*n-:h;i/m#«s -5r-9-t5^*>f ^©jMSm-^Sl (Ko 

h 1 e r , G. &.&M ilstein, C. , Nature, 256, 4 9 5- 
4 9 7, 1 9 7 5) £J:y. %m%ifimMKm&?2>Z.£tfl$mT*&Z> 0 

s 7n>f>h^r^ztA>h*iT) icft»bfcft»*fe. »»l8ffc£K:v#x 

o 

[0 0 5 4] 



ffi!E#2 001-3111693 




#20 0 1-156088 



P3X63Ag8. ui) £*tIM-f5z:t#T-£3o m^MtbXit. W 
Jttftfchfegtttt, XttRPMI-l 64 0&ifCD®^J:<MVM^*iTV%S^ 

i o~3 o%©^^]fii?iS:jii:j!)nATfliv^3^^T»§s, 

«*±«Bv\ ELIS AffiXtt^jffl«SSfitS«iif©ja»©*t56K: J: V^fc 
v\ Bi$©^ft£:$HfcLTv>6A-f:/y F-^tf^n-^&jl^-rszifctf^ 

U F-v©**n->tt&«jE«;i£#-ega. £©<fce>lCLT#*>;ft&/W 

B/c^v9^©RKft*ei o~2o0^m#"r^3fc^ *t»i*rtt&ft<z>tt# 

[0 0 5 5] 

^fC J: s * a V h ^r? 7 W tfs n i: #T* s £ . 

ft£M. Cflf*tf. {c#AbT£Ii$i£&;i£% 
[0 0 5 6] 

#&-£t0 KoUT, ^JCiU, #U^^K^ff»* 

, F (ab* ) 2 , Fab. Fab' , XtiFv&iSrfc^tS. 
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[0 0 5 7] 

^©^(Clackson, T. £>, Nature, 3 5 2, 6 24-6 
2 8, 1 9 9 1 ; XIZZ ebedee, S. £>, Proc. Natl. Acad 
. Sci. USA, 89, 3175-3179, 1 9 9 2) fC<fc»J, — (s 
ingle chain) F vX»F a b £ LT#£r £*>Brfre&3. 

Lonberg, N. £>, Nature, 368, 856-859, 1994) 

[0 0 5 8] 

mi 

<tlhSMG-l (hSMG-1) cDNA09n-->^> 

thcDNA^D->KIAA04 2 1 [Ishikawa K 
DNA Res. , 4, 3 0 7 (1 9 9 7) ;GenBank7^^ 
AB00 7 8 8 1] ST^g&S^JfcN^tt, PIKK77^'J- 

fc. -£©C;fc3gtt. PIKK77$U-T?liS#£;ftTV^FATK:*>f> [Bo 
s o t t 1 6>, Trends Biochem. Sci. , 2 5, 225 (20 

oo) ] M#$t»&7^ snmMt.mm&tfi&&z£.zmfLLiL 9 tot, th 

cDNA^D->KIAA04 2 1 tt v £H!&P I KK77^y-0cDNAt 

£^*£>*lfc. cDNA^O^IB^JSrBJ^^Kll-Sfc^iC, 
>KI AA0 4 2 1 J:y%;g£5' i|© c DN A^ a->(D^&^^ 0 
[0 0 5 9] 

klhcDNA*n->KIAA042 1 © c DN Amti^U--ft LT, b 
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Sllbfe. m&K, HeLaOcDNA^^'J- [ChamboE&, P 
roc. Natl. Acad. Sci. USA, 8 6 (1 4), 5 3 1 0-5 3 
14] ^^n->yama9 (Y9) hflFIH*^ 79 IT- (^n-V-r 

y#*±) fr£>*n->l iver33 (Liv3 3) -g-LT> t: hS&0^>f 
79 U — (?n->f9^) A^9n->muscle29 (mus2 9) & 

[0 0 6 0] 

t M«jB»HeL a©»RNAfeMV^««9-3l<y^9-«ailRlS (RT — 
PCR) ^{CckU, i'Q-VgapUmfc, ilBRT-PCRU T&8R© 
^f»;h (Ready-To-Go RT-PCR beads ;Pharmac 
iatt) SttMU 4 2T3T?3 0^W©RTSfS&jQ6bfe«, 9 5X3 (3&n 
) *e«aettft«feV\ 9 51C (l£W) i:54TC (14MBD £7 2X3 <1#|») 
fc*»fe<fc**-f ^^«:8 2|iH»U38U »V2t (7#H3) ©#SR&&fT 

@H?0##5T?^StiSiS»IB»e>*S7*^-K^>f^-i:, ®J#| 

, b-MMftHe L aOlftRNAfeMV^&RT-PCRttlCiy, 9D->ga 
p2Wbfe, ISIBRT-PCRtt, *n->gapl£lfc#-r6lfl©i&iBR 
T-PCRi:HD*fr^*l6bfe. 

fctfT!£*BWia:fc<, ^*±«ftcDNA<0«aiBSWl/^l»&*i«:^ofe. 
[0 0 6 1] 

(GenBank) fr&tft*bfcfcr3* b: hE ST^D->A 10 0 5 
5 13 [V*- ^ • *?x*-r4 ^7. (Research Genetics)^ 
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] tfjCffiSJifc,, z:©E ST®mm&mc\z, y i>* — A teuton F>atg^ 
#&Lfcfe«>, thcDNA^n->KiAA04 2 l fc-e©±iftfg#i:#&fc 

cDNA» F> E S T fcj&gkfc. 
z:®thEST^n->A 1 0 0 5 5 1 3 (Dl&mm&SZi&foZ Z.HtZ£vT. 
tbcDNA^a->KIAA042 1 £:^<Z>±$i&M^i:fr ?>fcS c DN 

#T£&*J. maSS^-^^-X (GenBank) T'^bfeil^S, Z<DM. 

[0 0 6 2] 

y-^-f y?y\/-k (orf) t©B8#&, Hiicavr. f&ga#cDNA*n 

->*^#6>tlfeKI AA0 4 2 1 fc-£©±«fgfII£fcfr&£5cDNA©;g3B: 
, J&l 3kbT?&»K 3 6 5 77SyKfr&fe6*->/t*Jtfe3-K**J»l 1 
kb©t-^!>- r-f ytfy]/-Jx (ORF) tf##bTV>fc„ IflfmORFT? 

CD •eUffibfeftftttdMF' (P 4 3 0) ©«»^-f*fc-^3tUfc. 
[0 0 6 3] 

V^TffiHtt«ai*l/fei:^5, PIKK77$'J-T'fc6FRAP (FKBP1 
2 — r a p a my c i n associated protein) /mTOR. 
(mammalian target of rapamycin) /RAFT 
l(rapamycin and FKBP — target 1) % ATM (a 
taxia telangiectasia mutated) , ATR (AT 
M- and Rad3 — related) /FRAP 1, SIFDNA— PK c 
s (DNA-PK catalytic subunit) §MS^ofe 
o t hSMG-1 £^*^/C*BfcfeJfc«L;MS*&H2IC^r. 
[0 0 64] 

KBP 1 2/9/re>f (FRB) Jfctf*©ffiBttfK« (FRBH) 

2 6 ffiSE#2 0 0 1 -3 1 1 1 6 9 3 
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sMfet'it, -ei/T, RADsmm'&Mi$i&mm&T**to cri~cr6 

\t. $&SMG1 (CeSMGl) fc*S|f3f£©i« V^^fcSlJfc U TlOOOa 
. a. j &T$Smi 0 0 0^»©«3^to tfRtt®3ttttt* Gen 

eWorks ver2. 5. 1 (I nt e 1 1 iGene t i c st) IC <k & 
. GeaBank7^tXttH FRAP#L 3 4 0 7 5T'&»J, ATM^U 
3 3 8 4 1T»*»J % ' ATR^U7 6 3 0 8T'&U, DNA-PKc s #U3 4 9 

[0 0 6 5] 

fchSMG-1 ££V>T, tWBCRltt, 3|5 5 7#S~fg7 2 7#B©T* 

&T> H«IK:, l&IBCR2tt^9 1 l#B~|gl 0 5 
l#B<D7$;t^6«;6m ISfiBCR3ttBl 5 6 0#i~Hl 7 5 6#g 

©T$;i^e>ft5ii, t&gacR4tt^i 1 8 5#g~&2 1 o 7#g©75 

./Sfr&fcSM^ ltf|BCR5tt^2 14 l#B~m2 4 2 2#B©T$7S8^ 
£>fc£M^ fbt, faiBCR6&8£3 6 0 2#B~HI3 6 5 7#B©7S/$ 

tl>SMG-llcmi2 1 3 0#B~3I2 1 3 6#B©T^/^ 
£>&£fiJS&H:> NLS (nuclear localization sign 

ai) fcLTmtgiosrs yiawrc**. 

[0 0 6 6] 

#e)tlfcff^l2^I^:rfve>©PIKK7r^y-^^cov^•r, 73 y 

•fWJ'a'?J?H^1xSMG-l^4SMG-li:It)ffivW*»J 
, fc'h cDNA^D->KI AA04 2 1 fc*0±iMB«i:;fc&&* c DN Att 
„ I: bOSMG - 1 ft3- FtStiOtJlJiaftfe. fchSMG-lCtt 
> FRAP/mTOR/RAFT lOFKBP 1 2 S/S/Hr&aJffifcffi 
Ifttlr^fSilB^JFRBH (FKBP1 2/rapamyo in bindin 
g homology) ##feU fifi©PIKK775!)-^i5!'J, 3p 

t-f^-f^tFAT^^fViKiDrMl 2 0 0 7§y«©*V%BBW^J»A 
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[0 0 6 7] 

<J-*?y7UV h&fCfcS&Sfc ht/l^-f >lCfctt5fc h SMG- 1 ©mR 
NA©&ffi> 

Nj85I&$cHPB-ALL [Morikawa, S. 6, Int. J. Can 
cer, 2 1, 1 6 6 (1 9 78) ] , HL-60 (CCL-24 0). U93 
7 [Sundstrom, C. £>, Int. J. Cancer, 1 7, 5 6 5 ( 
1 9 7 6)], HepG2 (HB-80 6 5), HeLa (CCL-2) , PC 
3, A4 9 8, &tf 5 8 7 3T*^, RNAiffi^y h (Quick Prep 
Total RN A&ffl3fy h ; TTJ'tA • 77^7^7 • A-f^^tt) 
£J8^T, *5»h#l0?-a7«K i?&RN A£ffiS[Lfc„ $kTO~7Uy 
T4yy&TfJW7V#-(X\Z. Xl[Sugiyama, JBC, 27 5, 1 
0 9 5-1 1 04, (2 0 0 0) ] jC^oTHIiLfc. #RNASi 
^Sci&tfc^, sKU 7^ KK ,(Hy b o n d ; T^S^A • 77^»>7 • /t-f 
*--r*&) IC&^L-fc. thSMG-10cDNA7n->KIAAO4 2 1O 
5* «»f^ (IH?!I##lT*«$tlS^SiB^fCfeWS06 2 5 5#S~fg7 04 
8#B©iga^e>&SBS?!IiCffl^) V^f^^ADNA^^fi. (M 
ultiprime DNA Labelling System;7T^i, 
•77)VVi/T'/U*T?m #l0?-a7MC8£l\ [a- 32 

P] dCTP (2 2 0TB q/mmo 1 ; T^t/vJU • "7 7 J[/'?*/7 • A-Ot^r 
**t) ^mv^iai'fe. RNA^lfc!jf;75 F^tC, liLfecDNA 
ISrtffc^n-v^L-TA^y #>fX3-frfc^, 0. 1XSSC [1. 67mm 
ol/Ltftthij7A^l. 6 7mmo l/L^x>^MJi7A (pH7 
. 0)]-0. \%V?*/frWm-\*Vt>U (SDS) £M^T, 60lCT*©$fc 

(3 o&if) &3®j&g»j$gu e/^;i/*^-h9^^7^-r*^m 

[0 0 6 8] 

HPB-ALL, U9 3 7, HepG2, HeLa, MPC3{CoV^ it 
-h7i?t07^-©^S:H3IC^t 0 @3{CfeV^T, T2 8 Sj ri 
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8 Si Ms 28SU#V-ARNA;5UJfl 8 S UtKV-ARN A0&m&UZ* 
ft^ftm?. mSKTK-f&SKs fclTC^^^fchSMG-lCDmRNA© 

A54 9&tf2 9 3T) If *g© 2*<D/iy K#&fB$*ifc 0 f£ oT , thS 

MG- ia^^e>tt2@^©^$OmRNA^^StlSi:#^^tlfc. 
[0 0 6 9] 

^^^-^^oL-^^^y^^-^a^ (fluorescent i 
n situ hy b r i d i z a t i o n ; F I SH) SfCiSt h§£&ft© 

FISHY*;^{t JitlzuiDif,, JCB, 14 3, 9 5-1 0 6 

(1 9 9 8)] ic^xmmvr^ t bskmzvmmL&vyAMZ: 

* 1 0%#tf^jfitit£:7-f hAvy;i/^-^^&iB^fe^«MEM (Minim 
al Essential Medium) &/g^T> 3 7t5*£6 8~7 2B£|gJ 

mmbfc. mmmmzmmzitTmmL&vy/mic, o. i8mg/mL^n 

^T^S/tfU*?;/ (Br dU; %/9<* • 7^ KU y^ft) &m&llUT*8!ji8K:J& 
^Jfiim««l?3ig^bfe#, 2. 5mg/mLf^> ($/^v 

• r^KUy^tfc) £-£tfMEM£MWC, 3 7TC-£6Um??ig§it,fc. 

[0 0 7 0] 

FISH07°n-^bt, tl hSMG-l<Z)cDNA#D->KI AA0 4 
2 1 C^tK) S> *f**yfcAAT?X.TfA>(*=.y9mm*y b (BioNi 
ck Labelling Kit; 7 • y-fy J p *?—X%£) &fl§V>T, 1 
5XJT1 ^©HjSC.fc^^.fcr^^bfc [Heng HH £>, Proc. N 
atl. Acad. Sci. USA, 89, 9509-9513 (1992)] 

HH*>, Proc. Natl. Acad. Sci. USA, 8 9, 9 5 0 9 (1 
99 2) ;Heng HHMTsui LC, Chromosoma, 102 
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,3 2 5 (1 9 9 3) ] ©iftfiCftofe. Kfc 5 5 t^T* 

Ffe#«J2XSSC [33. 3nmol/Liftth«WXff3 8. 3mmo 
l/L*x>gH-hU*A (pH7. 0) ] Srfliv^T, 7 OXJ*e2^W»3ffiLT 

»I16|^fe# (16pl2) lIC^Srfc^iLfc. 
[0 0 7 1] 

<HhSMG-l tzft? 2>ffitfi<Dim> 

anbSMO-lSUiUfPl, ttA»CS. MLl, mML2, &jfo$f 
Nl, SWN 2 JTFC^t&gig&TS^A:/ h i&lCJB^T, 
¥(New Zealand Wh i t e ) Zft&t&Z fcfcj: *;#gl,fc 0 fj 
BTPaAyMiLT, MiLTX^MNTt'tt, #-f*--Vy**. 
rT-;i/K (Titer Max Gold;CytRxt) MfL 

[0072] 

«Elil»Pltt, *->fc-/i,. .jMyh-^j/y-^ (keyhole 1 
impet hemocyanin;KLH) tJg^S**:, thSMG-1© 

c*«ic*g^*i5T^^»^^Kfcft«»^tfe. «b***fhu mm 
&^7x*mztiz7 $ ;mmm (cdnlaqlyegwtawv) , -ffcfct. 

. KW##2«Sn«r$y«B»9©*8 6 4 4#B~2i3 6 5 7#g©T^ 

«lft*C3<Z>f|s«©fc«>, fn->KIAAO4210thSMG-l 
©cDNA©l. 4kb©Ms c I-Ms c Itftf (B3#|#-^ 1 T*3t3*iSi£g 

nvic^««7 6 4 i*g~»9 1 8 8*gcDiiit»6«:ei0SR:ffisu * 
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i7-f (glutathione S — transferase ; GST) t 

-/UXfttt) ©Sma I®mznAVt~7° 1 7XS. KT% ^MBL2 1'^ 
M«#SU fclhSMG-l©C5fc#i# [thSMG-lCDT^y.^BH^J (IB#I# 
^2T^$*lS7^/^Ii#I) lCfc#£3l3 0 7 6#B~^3 5 4 2#B©7$ 

jm%mfr?>&zmmzmm sgst £©i&£#:vr?*sc (rS-?*={Ki7 0k 

Da) ilbT^S-arfe. *J§tifcT'£g£*i;»&# >A*fm, 3F*tt©S 
A#£i?fifcbfc. mmVtcMA&iZl XSDS^^777- [10 0mm 
ol/L-TrisHCl (pH6. 8), 2%SDS, 

(p-ME) , io%jrytn-M &tfo. o ^^n^xy-zi/ 

:7>-] 1??§8?U S D S *' 'J 7 ^7 5 K^f^i^i (SDS-PAGE 

) zmmbt^ 7 0kDa©^>A^^cD7t>K&y;i/^e>«yaiL'r> » 

[00 73] 

mstmc 3 ©#i3©#-^iim#ic, mmh 1 2 ©ft^©fc«>. 

f 

#n~>L i v e r 3 3©$&6 0 0 bpCDcDNAl^ (f2#l## 1 *T?^3#V£ 

m*wjK:^wssi2 9 1 7#b~^3 5 o 5&%<Di&mfr*>*2>mmz®m 

£«ffiU GSTt®||^>/^I^^^-pGEX6P-l (7^> 
* A • 7 7^vi/7 • >U Xrtft) izmKhfc-f^^^ KT?> *j©©B L 2 1 
■kl&mmh. (SB»-t2-eS^^e7$y^ra©.^ 
8 6 4fB~^10 5 9&B<D7 $ jm%iMfrt>&2>mmiZ®m fcGSTh© 
K£#>A?IC (M=«|5 0kDa) £LTmii<tt 0 *Miil*JT*£Ii2 

^^^©i&^^^/^M^^ttieofc©^ m«C3©&$M©flSS©f§^ 

[0074] 

^ilil*Nl®:tJ{mjfil^N2©^©fe*; ^D->AI 0 0 5 5 1 3 &&©& 
0. 7kb p©Sma I-HincII^ (@B#I#-i§ 1 ^$*lS^gB^J^^ 
tf6H3 0 6#@~fl6 4 5#B©&g^e>fc£@3?!lM&S) G S T £©U( 
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(@2icmcRi~cR6) ZBi&xim&amftm-ei**. tz. 

, 04{CfcV^T, TFRBHj tt, FKBP 1 2/7/t7^f 3'2'IS&&{fc&ffiH 
tt£^1"5U#I (FKB P 1 2/r a p amy c i n binding hom 
ology) fejgcUfcU rPIKKj Hu y*7,?7**JM J t/h-A>*i— 
■if (P I K) -H^^-— fe'Sr^U rp i kk-Cj It. P I KKiM 
ij/u^t/JU^m^M^-t^o #-^ia^ tnj , i"Li j . r Cj 

, w rpj it. «n^4v miiii#Nimo f m«N2, mjfa^L i K^tti 

L2, m«C3, MtfCmJfil^Pl$:#S3'r§©{CfflV%fc«MMS:^'r o 

[0 0 7 5] 
WJ5] 

<=&ai&%iffliix»#@i&WMK:fe^5 smg— i # >/?^g©^m> 

(l) ^ttl&M^^tcfe^s^x^^^yn^ h&tciSSMG-i *y 

He L alHIi&T^ff^J/jfil^tS^^I/^^n^^--^^ (DMEM 
) tCJcyigiiU Mfe^ffi^ffi^F [2 0mmo 1/L-Tr i s-HCl 
(pH7. 5). 0. 2 5mmol/Li/aE 1. 2mmo 1/L-EGTA 
, 20mmol/L-jS-^WM^;-^ lmmol/L^Mt^ 
>m^h'J^^ lmmo 1/LtTnU lmmol./L7»;ft 
i~hVyjU. l%hV hy (Triton) X-100, 0. 5% J V ( 

Nonidet) P-4 0, 1 5 0mmol/L-N.aCl, lmmol/L- 
PMSF (phenylmethylsulfonyl fluoride) , 
1 OAtg/mLn^^X M2/tg/mL7^Df->] ^Tfig^M^ 

[0 0 7 6] 
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La (ATCC:CCL-2) , 2 9 3 (ATCC : CCL 1 5 7 3) ; Hep 
G2 (ATCC:HB-8 0 6 5) , Jurkat [Schuneider, U 
. 6, Int. J. Cancer, 19, 621-62 6 (1 9 77) ] , U9 
37 [Sundstrom, C. Int. J. Cancer, 17, 5 6 5- 
(1976)], HL-60 [Collins, S. J. £>, Nature, 2 
7 0, 347 (1977)], JttfHPB-ALL [Morikawa.S. h 
, Int. J. Cancer, 2 1, 1 6 6 (1 9 7 8) ] SffiU V/l*fl/ 
^jyHLXlt, COS1 (ATCC:CRL1 6 5 0).St«U 
9-Y>£LT», NIH3T3 (ATCC : CRL1 6 5 8) , C3H10T1 
/2 (ATCC : CCL 2 2 6) , JttfC2C12*fMU 5v htJU^-i> 
£.LT\£* 3Y1 [Samdineyer, S. 6>, Cancer Res. , 
4 1, 8 3 0 (1 9 8 1)] fctfL 6 [Yaffe, D. Proc. Nat 
1. Acad. Sci. USA, 61, 477-483 (1968)] fcttflft, 

[0 0 7 7] 

n^t^mmmmmmmm (*^i2o P g^M) 5. 5%& 
#12. 5%®#y^iiST% -en^sDs-PAGE^ff&om mam 

PI, mjft?tC3, *tJ&?tL, l v 0tJfil?tL2, tftifiimNl, &tf$t]fo?fN2, M 
HeLaai»|CO^T, ttfP l, tSlft»C3, L 2 , 

EJ5lC;i3^T, M% r P rej &|^]liL» ®6iCfcV*T, rw 
B : C 3 j FiXte rWB : P 1 j WCfett5±ffl©&&BJtt> p 4 3 0 £a*U 
TWB :C3j #[3U* rwB : Plj ^0{Cfe^§TtI©=&^^«> p4 0 0£m 

[0 0 7 8] 
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^jUtflN 1 fctfffilfmK 2*&<£T(Z>mihmiZi5^T. 4 0 0 kDa&#4 

3 0 kD a ©20©^ >;\^S©;1> K^iiiUfiSfctffllfc. JKT, 
i400kDa©SMG-l?>;^f£ P 4 0 0£SU ^!4 3 0kDa 
OSMG-H>/?^fS:p4 3 0ilinii^5 o V**ft&©2 
ffl©M*SfcNI H3T3MC3H1 0 T 1 / 2 Cfc^Ttt, 4 0 OkD a&T>* 

4 3 OkDa02*©;t> FCDffiJC, 4 6 0 k D a 

#tifil$»N 1 5.TOil?SN 2 -efciu 43 0k D a©/1> KU^ffiStl* 
frofc. tot, 4 00kDa(D/t>K(j:, t h SMG- 1 ©N3fc3g$##*3: 
LTV^SMG-l^fc^Akti*. 

nify^ (Kozak) (Drnmrnttmrnzmit* 

(Met) 3 K>*U 2 9#g©&gKl#&^S££#jge>a%Cfc 0 fc 0 1 
2 9#g©Me t^e>i^tSf©itORFit 3 5 2 97$;^&*S3 
9 6, 04 0Da©*>r?*g>e&s e £-£ e> < P 4 0 0 129& 

2 e> o r f©£j£#t*&£ trnft e>*i5. 

[0 0 7 9] 

(2) #SI&Wiil^©|g|g^^K:fettS9xx^>^ny »j:ssm 

G-13f>/t^^©^m 

mqnt&mtzm&vt^ nb-D&tztK&mMithit. ixsdsw 

[0 0 8 0] 

^&@7fc^l-„ muztewT, 13-^ twbj tt^x^^f^^n^ 
*U ±«U<D^m»p 4 3 0 fcjRU T#I©fcep», p 4 0 0 &j^ 0 5? MB 
tTtt> -MKheart), ^1 (c e r e b r um) , (cere 
be 1 1 um) , »(Ung), Jl(liTep), ( s k. mu s 
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c 1 e) „ fl (kidney), MB (spleen) , H (th ymu s 
) ^ (prostate), M (testis) , RtfjzWt (o v a r 

y) t«U8U WxMmtUTtt. ^ (placenta) 

4 OOkDaCD^i/A'^M (p4 0 0) &tf4 3 OkDaO^r 

yrttn (p4 3 0) ©2^:©;t>K^m§tife 0 fcfc, v^^Migtcfe^T 

fck 4 0 0kDa&tf4 3 0 kD a©22p:CD^> F©fiSiC, 4 6 0kDatf>#> 
A9M<DA> Kfc&fflStlfctf, 4 6 0 k D a ©A> KH£M*IW&$/$r*-/l/T?& 

[0 0 8 1] 
[HJ6M6] 

<fc h SMG— 1 (thHeL aMMCjit |* SMG- 1 HUmtz 

( 1 ) t: h H e L all«(!)#|t h SMG- 1 %ttkmK&$>ftmz&®K 

9i^^^n*; h&£<fcSSMG- 1 #>A#W<D&itii 
MmmMM5 (1) ^^^CLT#^>tlfcHeLa^|^^^^^CoV^T, ffilk 

XCL-4B (rvj/^A • 77^i/7 • /Utr^ft) &»LTJS{C2^ 

Rttft L X &&&&& s 3&&#H fc«fc»;^n^-f>A"fe7rn-xc 
L-4B£@JBrfS;£tr?N?fcofco 4Wfc«a»«Cov%T, 5. 5%©&y;v 
^t'SDS-PAGE^K ffilfamC3£M^fctfXX#> : ?nv>/ 

[0082] 

*tm&08K:^r. ®8icfcv%T* |B-t rwBj «u 9ix^>^n>ybM 
tt*U r 32 Pj tt, g&E©l£M 6 (2) JcStf**-^^*^?:^ 
-©Itli'tffcSSfcfca**. iB# Tprej ft, Amjfttf&ftttu IB 
# riPj «, 35ki; r 32 pj aucfctt*±tt©*Brtt 

' p4 3om, r 32 pj i4fcfert«T«r©^tt, p4 0 o^t> 

3 5 ffilE#2 001-3111693 



#2 001-156088 



m 8 © rwB : C 3 j mKmir J: 5 IC, JtJfilfltL 2 Xtt*iJfil^C 3 <Z>^«fe|^ 
#^e>tt, ^J&ltC3(Cj:oT4 0 0 kDa £4 3 0 kDa0-offl^>;^g 

[00 8 3] 

( 2 ) H h H e L a JRJ^g£«KD#afc: h SMG— 1 Jftjfaff {C i £:ft&im®© 
WBSfcttfte (1) ?Mbftfc2&&mm®$:* 0. 25mol/L-LiC 

i fe*tr*#MiMmF*c5iaitt»Lfe«, i x^^-- vKmrnmrnm [io m 

mo 1/L-HE PE S-KOH (pH7. 5), 5 0 mm o 1 /L- /3 -if V 
±UVyWt. 5 Ommo 1/L-NaCl, lmmo l/Li?f^l/>f h-^ 
(DTT) , &tf 1 Ommo l/L-MnCl 2 ] T* 2 L fc„ 

&mm(D*t—efcfe%i&mwi) 2 5hl^im^ b vymfcs.m&, iomm 

ol/L-ATPW3 7 0kBq Cr~ 32 P] ATP (6 00 0Ci/mmo 
1 ; 7Ti/"yA • 77^Ti/r • rt^tfc) (2 5 ^ L) in^szii: 

T?BM&U Bt*ji#Lfc#S>, 3 0TQT*30^|S J R^$-&^o 5 0 

AtLW&#U 4 XSDSi?->^7t^77~2 5 jttLfcflllATjRjS&j&STSIi- 
fco 5. 5%&tfl2. 5%©#^jggT?S.DS-PAGE^S:ofet, * 

U ^IMbSlfttt* -f^-i?-7t7>fi} , -BAS20 0 0 (t±?l7^fM) t 

[0 0 8 4] 

^£08^^ 08© r32 pj #j|Ca*t«»C, MJfil#L2X»mifil?tC 
3©&jg$Wfe&Cfc^T> 3 0kDaM4 0 0 kDa0iJ>ifl;^> 

^*g#;&ffi2*lfc„ £^A4 3 0 kDaW4 0 0 kD a ©#* y/i^^lt. 

hSMG-1 t#^e>tl§©T% hSMG-l&gBy>^ftt5££#W 

[0 0 8 5] 



3 6 
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*mmMT°\t. (i) mFm%2T*m2tiz>T$;wmmK.mzmi o 7# 

B~H3 6 5 7#B©r^^®^e>feS|B^e>*§t:hSMG-l^>7^g 

B&mftt. mFm^8T*m2toz>T$;mmm mmt^^vy (His 

) &%6ffi*&ti] ]fre>fc&Hi s 0»gr# («T> T6H-h 

SMG-lj ii^-rS) , &Xt (2) M|B6H-hSMG-lK:fe^T, iH^J# 

J %2*zmt<tizT$smmmz&v&m2 3 3 i#s©rx7i^^^ (d) ic 

Qs*T\ reH-hSMG-l (DA) j Sr^-flXlg^sfe 
«> ©3831 * * * - £ TO t fc „ 
[0 08 6] 

(1) bhSMG-l^f^/^g^tHi s*if£<DWl£fiyrt?g ( 6H - 
hSMG-1) ^^^-©ii 

6H-hSMG-l CD&SiM'** J^TO^jl-eH^L/fe. 
"Tftfc"b> hSMG-l©cDNA^S©~§P (@ftWf 2*^3*1 £7 * j 
S&UJDlCiJttSfgl 0 7#i~fg3 6 5 7#g©y i* 7^e,3&seB?!I{C^t- 
£#fct&iBcDNA*n->&, MITOiiHpal&OfXholTMft 
1 lkbp©DNA^^|gbfc 0 taiaDNA^S:, ?m<<9*- 
SR6H Cv^^n-n>^>f h (MCS) ©±mc, His^^a-K 

■t z&mmmitm-t ztkmsRD 19 #-1 ©sma i/xho igp&tc^Ai- 

S^ICJ:^ M&*fchSMG-l©^tf/<*#-SR6H-hSMG-l 
[0 0 8 7] 

(2) 6H-hSMG-l©-7^fti^ [6H-hSMG-l (DA 

$^r, f&S3^#/<*#-SR6H-hSMG-i£u (#* 

WU-^i^m^^is^^) ££JBV>T, 6H-hS 
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MG-1 (DA) ©3gJ§|Jg^#-SR6H-hSMG-l (DA) 
[0 0 8 8] 

(3) 6 H — h SMG-lltf 6H-hSMG-l (DA) <D^mt4> • ifh 
2 9 3TII4, (DMEM; Gi b c oBRL 

-hSMG-i, mmmmmi (2) -eiiigLfc&^^-sRe 

H-hSMG-l (DA) £J§V^T h5>^7ii'i/g>L-fc„ fcfc, rr>hD 
-;i/£LT, ^^^-SR6HSfflV\feh7>X7x^^a>%||igL/fc. h5 

ffitfV (His-Tag;Novage nft) &;S^5;i£S( 

t&®it»j6 (1) Kmmo&mizfcvT, iftmo&fflmmmwLoftmm 
&z$mi>. #e>nfc^stfc^cov>T> t&iaiimi!i6 (2) \zmm<D^m 

[0 0 8 9] 

^t@9|C^t 0 @9Cfc^T, IBf TWB : anti-Hisj 

32 Pj tt> *-h?i?*?7 7<i-<DmmT*&Z>Z.£Zi&i' 0 ^fe, if Tve 
ctorj Mu ^^-SR6H (nyhU-JU) fc£»;iMft#0ft£$&ftttL 
. ?B# ThSMG-1 WTj fciu ^##-SR6H-hSMG-i;&mv*fc^ 
£©£§HI&^I&U B* rh SMG— 1 DAj ^?#-SR6H-hSM 
G-l (DA) £M^fc#£©^:g&i§;l$frta B JJC> r 32 Pj tflKfcttafcEP 
tt> 6H-hSMG-l^f 0 
H^CSt'tJ: e>£, 6H-hSMG-lM6H-hSMG-l (DA) ©V% 

J|X«7§^«W^K:feW*»2 3 3 l#i©TX/C9¥>«IC*a«r», hSM 
G — 1 tpOTXA'r^ryWt (.AT RlZio^X* 3r-**-i?$S4£{Ci&^e&S£i:# 



ffiH4# 2001-3111693 



#2 001—156088 

A*r**«»2 4 7 5#B©T^/C5¥>»C*g«) m**- -em 
Wiai^SSftfc. H9CbH\J:3C, ft«aPHcj:»J#6ftfe6H-h 
SMG-1K % »4 0 0kDa©»||«fcSU H*©*^— ^Sttfc**rs Q 
i*l60»*tt, 6H-hSMG-l#, H*©eay^Wfc (aut opho 
sphorylati on) Si t&WflltCjRl/TV^*. 

[0 09 0] 

(l) Hif-^-at^^^x^ KfDlKK 

IR£ (C. elegans) (Cfe^t, 7aj®0 s mg jfrfry^NMDlCgl^ 
**£fc#*SS*lTHS. PIKK77^'J- ©!KS* > 

(C. elegans) SMG- llzttLT£ftmmm®&Zm? t^S^MV 
fcHli&LfcZfcK: J: h SMG— 1 #«|L»«KlDNMDlCW#t**5*S 

fccufc. £©S©©fci?>{c, nVpyu7V> (bgg) ®3 9$ 
I © n K> £fc W S P T c ##£e-T£ frXfc**#©«fc^gS?!J£-£© cm Yzfu 

o 3©«SKfcv*T, b&sBCMV^p^-*-^ ±«©^K9*-f^y>jts# 

0^ (TRE: tetracycline-responsive eleme 
nt) mM<DfflWTtZ&V, ^KpTet OFF&tf§t^5 

«JCfltjfcS*fe*l*. gfl OfCfc^T, x*y> (ex on) B^^t 
.^hn'Xintron) ti, jtitmt. 
[0 0 9 1] 

l/#-#Ht£^:/:7*$ KpTRE BGG WT BGG© 3 

*«U fit, pTRE^^f- (fn->f^tt) ICffALfc. n 
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v$mi>x* utf-*-mm*7^x$ f p tre bgg ptc 

„ BGG<Z)3 9#B©3K:/fcfett£PTC##£) Sr^Lfc 0 
[00 9 2] 

(2) l/tf-jt-mRNAmfeMOJ-VyfUy h&KlJ:&#ffi 
tmg&WQ (1) TM^bfcl/df-^-^^.^ KBGG-WTXlil/^- 
^-^7^^ KBGG-3 9 PTCS:, bTOC AT^5^5 

i&liC. KlMcHeLa Tet-OFF U-y^V **fc) XtttlfiftMEF 
Tet-OFF (^n->fy^tt) *PlzmmKh5>7s7x? l>3ii\ -£b 
T, K^f W ? 'J > >*a^- h LfetlC> ItflBB GG©mRN A 

jlftftfcii. h^yxy^ti/aymnmzLT. IfflflS&HeLa Tet- 
OFF0^&iC»#y (Q I AGEN^fc) Stlt, MMEF 

Te t -OF F©^{CIiX7x^^> (effectin) (Q I AGENfcfc 
) fe^fflLfeo h5>X7x^t/s>LT2 4^raSii^fC> 10cmJE6MfC 
StWMSfc«?a, K^iM *y>*£T^H£ 2 4 fWt#Lfc„ K^IM 
^ U V 5 0 n g /m L §r^inl-S r C «k »J |«f|B UjK- * &CD«^^ih$ 

•er^eK obiis, o. sttnu lm, xtt3ttN®*AiNffAifcnfcu * 

CATmRNA0#4it B GG^n-^tfCAT^n-^fc^tl^tUBV* 
[0 0 9 3] 

FBGG-WTS:MV>fc^©^$:Sl*U ffi-* r 3 9 PTCj tt, 1//N-* 
KBGG-3 9 PTCZM^1tmit<!)i&%:ZMlfcirZo B# r 

BGj tt, BGG^n-^{Cj:y#^tlfe^^l*U 83# r C ATj fc, C 

@i iic^-r«k^K:, 2f^e»©miJi«cK:^v^T%, bgg-wt 

PTCfc-^fcVxBGG) OmRNAClltt, BGG— 3 9 PTC (?&t>*> 
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. 3 9&jCPTC£^t?BGG) ®^«J:»;%g^T?feofe. 
[0094] 

(3) 6H-hSMG-lS.t^6H-hSMG-l (DA) 0l//jf-^-mRN 

h7>X7x^>>3>0fc XIC, fusHH^7 (1) T'ffigbfclB^* 
*-SR6H-hSMG-l. &SV>», tMB2Hfcf97 (2) TfWilLfe»35I/< 
?#-SR6H-hSMG-l (DA) © Wf tlJ^fcBBirtC h^^^xfi'a 

HeLa Te t -O F F#DJ&K:£tt5BGG- 3 9 p TCK:W"t*»**:Br 
1 22fctf01 3C^t. HI 2&OT1 3{C&V*T, B9 fvectorj XI* 
fvecj ^^r-SR6H (ziyhU-fr) ZR^jtm&OMgkZMmL 
, fr&ThSMG-l WTj Xtt TWTj /<*#r-SR6H-hSMG- 
1 Zft^fcm&Ol&mZMWl,. fB^ ThSMG-1 DAj Xtt TDAj B, 
^*#-SR6H-hSMG-l (DA) Srffl V%fc»^(Z>tS*&«Wcf S. £fc 
, K-9 r BGj BGG^n-^KJ:»;#e>tife^«:j»^U 1B-& tcat 
j tt. CAT^n-^Kig:y#e»nfc^$:ii*t- 18-^ F3 9PTC 
j l±,.l/sK-*-^9X5KBGG-3 9PTCSMV^«^©««&SW:'r« 

6H-hSMG-l (DA) #3i»£»S-r$fc. B GG- 3 9 P TCl|g^£ 
J^0**#*«3*i*;ifclCfc*©C#LT, 6 H-h SMG- 1 tfi&SSlCfg 
^•TSfc, ^*#-SR6H (n>hn-^) SrHAtfe^tifcictT, BG 
G-3 9 PTC*n-V'?Z£feftM&(?)mRNAtf®'P?Z>Z.ttZ&2> 0 £*l 
*>©j^J!lfcJu hSMG-lMfOiWDf-fi/^-tW^GGCm 
RNA©PTC^#1SIS^lC|8^S3i:^#^^3&liEfi!l&il^UTV>S 

o , t 

[0 0 9 5] 

|&l3©#^S:|gtCjSS^5fc«)fC, BGG WTXttB GG-39PT 
C0mRNAl©^»!fCfitt5 6H-hSMG-lXli6H-hSMG- 1 ( 

* 

4 1 ffifE#2 0 0 1-3 1 1 1 6 9 3 
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fcK:£oTf^BGGl/3tf-*-©£t>e>©^%f?ifcU -£bT, MM<DV$ffl 
(0m 0. 5im l&ffiU 1. 5m 2H»NU fttJf3Bji|ai) tfiMLfc 
$}CjHI& £ Jt2^ b T B G G ©m R N A©4 feSOttt 1/ fco 
[0 0 9 6] 

£$£611 4~H1 7{C^-T. 014-01 7lCfc^T. TBGG WT 

j «, KBGG-WT£fflV*fc»£©iB£&glftU SB^ r 

BGG PTCj », ^— ^"^X^ KBGG— 3 9 PTC&MV^fei^® 

j^SrSSfctS. gB-Sf fvectorj Xtt r ve cJ **. ^^f-SR 

6H (z3>Nn-/i/) $:MV>fc^©^S:^L, IB# l"h SMG— 1 WT 
J XI* TWTj «U ^^f-SR6H-hSMG- 1 S:MV>fc^©^^S* 
U IB* ThSMG-1 DAj TDAj ^^-SR6H-h SMG 
-1 (DA) &MV>fc»#©»*&*i»'r*. XtC, fDox. j ti, F3r 
^iM*U >&3§tlfcU IB# l*B Gj BGG&t^U ffi-t n 8 Sj it. 
1 8 SUtfy-ARNA feigns. 

BGG WTO^S, gEM8&3*lTV^<fce>{C> **lC*V^J:dK:JtiL 
[Sun, X. Proc. Natl. Acad. Sci. USA, 9 5, 1 
0 009-1 00 14 (1 9 9 8)]. ££u 6 H- h SMG- 1 3U* 6 H- h 
SMG-1 (DA) ©^Tft©f8mK:£oT%j^¥3*lT^fc^. — BGG 
— 3 9 P TC ©¥$£$«. 6H-hSMG-l ©JiHIfe^^K: iot^<ii 
2*U 6H-hSMG-l (DA) ©iifj3&^lCj:oT^<^So Zl*ie>©3g 
^^|ffiB©^i:^*-a-fc«t, 6H-hSMG-l^PTCfe#ft©BGG 
mRNA©|gatCKjibTV%53i:^TOK:^§tlTV^ 0 j?ic. r^i?,©^ 
tt, 6H-hSMG-l©|Sf|a^— tfffitt^, «3U»«©NMDfc:fcVATfi3l 

[009 7] 

<W> • bTMUCfcttfi 6H - h SMG-1 tiShUPF 1 /SMG- 2©U 

ywtfc>. 

PerlickiCiSllitPerlick, H. A. 6, Proc. Nat 
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1. Acad. Sci. USA, 93, 10928-1 0.9 32 (1996)] 
tt, hUpf 1 (B#Upf KDthmmtt) SHftU *bT. *©a>i;*- 
«K*>f>®^«a®&#^$£i:K:«fcoT, Suntii. hUp f 1 tfftJL 
»*©NMDICBmi,TVS£fc&^L£ [Sun, X. &, P r o c. Nat 
1. Acad. Sci. USA, 95, 10009-1 0014 (1998)] 
- <fc f Jaffi^£;iSVM:«, Anderson^ JSfi (C. elegans) SM 
G-2^7tWUpfl©i4 (C. elegans) fca3tf*ffiPM*T?& 
SZfc&flHBLTV** [Paget, Mol. Cell. Biol., 19, 5 
943-5951 (1999)]. SMG-2& V yWtit* >/?*gT'& »J , 
*UT, ^SlCMgfcZlfclC, *©«©6WH0smg»-6HFtt, SMG-2© 

u ic e w s -e ix e> ©s&«ii©i^ \zm-3 ^ x 2 o <om iz&m? 5 r 

smg-l, smg-2, Ms mg- 3^«M#fcfcV%TfcJu 
y>BME:*«l©SMG-2ttttfflS*l&*ofc. smg-5. smg-6,M 
s mg - 7^&J|#K:£v%T&, U >iftL£SMG-2^MK«3 

[0 0 9 8] 

(1) iihUp f l/SMG-2j|&i§r.#>/1*M©6H-hSMG-liCj;£ 

y>HMb©«ia 

hSMG-l#hUp f 1 /SMG-2 fcltJftU^BMb'r^Rftftt^ltHt-S 
fc«>lC v HA* ^&#2HJLfchUp f 1 /SMG-2 (#T, HA-hUpfl 
/SMG-2il#«) &2 0 8T«Hfttt»"if»39|a*, ^bT, HA-hUpf 
l/SMG-2ftH«Ufc. 

AftftiCii, tl*. HA-hUp f l/SMG-2£5§3i3i*:££tf>©|&3|/< 
#T®#*T?fft«Ufc. ffcfcfc, SR^^-[Hirai, S. 
e>, Oncogene, 12, 641-650 (1996)] fcBfc^LT, V/l/ 
^□-^^iM h (MCS) fttF*©±atHAdr^&#A-r*ii:K:J:i; 
> <<**-SRHAIfc#fc. #e>tlfc^^*-SRHAI©MCS(C, hUp 
f l/SMG-2©^3-Kt5cDNASiAnrt{Cj;y % 
#-SRHAI-hUpfl/SMG-2tfffe. J: DJUMSriCfcfc, /<**-S. 
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RHAIfcttRSjRBglireSJWifk TO*«fcbfcfc©|C, cDNA^n- 
> K I A A 0 2 2 1 tflRMXh o I IkTfB 1 p I t'M ¥J&5fc*HliLfc 

[0 0 9 9] 

fl^tlfclfr^^-SRHA I -hUp f l/SMG-21% 2 9 3 T« 

mmmmmm$tz®MLit B &hat7j-tjv-x (uy*,*$t) mm 

t, MII[2 0mmol/L-Tris-HCl (pH7. 5) , 0. 1 
mol/L-NaCl, 0. 1 mm o 1/L-EDTA, RXfO. 05%Twe 
en2 0] T*3IlI^#Lfc 0 HAWK (YPYDVPD 

YA) lm&/mL&^tim&Mmmtp'5 3 1X;-e$im-t2>Z.£K2:V* 
>W^£i§iijiLfc 0 #tC. 10%yiJtD^Wlmmol/L-DTT5: 
^■t?lXPBSK:^tT^1-§^i:iC«fc»;, HA-hUpf l/SMG-2& 

[0 10 0] 

fffiB£j&40 7 (1) T*Hi?tfe^^^^-SR6H-liSMG-l., 
&<5V*tt, |&IB^M7 (2) T'lIlfeW^-SR6H-hSMG-l 
(DA) th7^7i? MfccDNA h7>17x? h 2 9 3 Tj&PUgfr £>, 

mmmffiW7 (3) jcia«©#wstc«oT, 6H-hSMG-i&t*6H-hs 

MG-1 (DA) fc^ft^TOLfco 

y^BM&RjStt, SJIfcLT, ffi££ttfif9 (1) TilUHA-hUpf 
1/SMG-2S2X ^ffi^fciD* « £ fflB&Jtt! 6 
(2) tra©#JgK:ttoT£J6Lfc. 
[0101] 

M:HI£ggi 8KI^ 0 HI 8iCfcV*T. r v e c t o rj », /<?#-S 

R6H (nyhu-M S«v^»-&0tS*fc3Si*t, S3# rhSMG-l w 
Tj », ~SR6H-hSMG-lSMV>fe#^©^&^l*U SB# r. 

hSMG-1 DAj tt, ^^-SR6H-hSMG-l (DA) £Mv^i§ 
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&<Z>U$kZMW-?2> 0 S§ Tanti-Hisj S, ffitfV H7s?*?>ifL{£K£ 
ZV^XZyfUy hm®ffi%:T'%>ZZtZMmL. r 32 pj It, 
i?*? ! ?yj-(7)ffi%:T<%>2>Z£$:mmL, fB-Jf rcBBj ii, ?-V*/-:/y 
VT>hzfA>- (CBB) ^{CiS^T^SrtSrS^So 
01 8\Zm-f£z)K. mmVtc 6 H-hSMG-l«, HA-hUp f 1/S 

T. hUpf l/SMG-2^hSMG-l©it:^Kfc^S^t^^LTV> 
S„ PIKK^T^U-tCMt^^P^— SQXttTQ=Ef-7 [Kim, 
S. T. £>, J. Biol. Chem. , 274, 37538-37543 (1 

999) ] q*®±v>xi&hiy*-ymmz:vymib-?z. mmm^tK. h 
upf i/sMG-2it t0c^mmz. sQtt-yc&mvMLZ'gmt 

8 [PageS, Mol. Cell. Biol. , 19, 5943-5951 ( 
1 9 99)]. hSMG- 1#P I KK77^ V -lC«-rS3f:J— Kf 

[0 10 2] 

(2) hUpf l/SMG-2a^f^O»^^Jrfcm6H-hSM 
G - 1 K J: 5 V >|gft<Z>3t^ ( 1 ) 

t&i3ra£?ifrf-£fc#>{c. WrJHtbfchUp f l/SMG-2fc-g-tnvbh 
— X^-^^f (maltose b ini d ing protein;!! 

BP) ]l#*>/i*Sh>y-;X£#iSU **i£>£5fiti!Lfc„ 

=R#l$tc:B: % hUp f l/SMG-2S:n-F , rScDNAS:-^t?SRHAI 
-hUpf l/SMG-2 im&mteWQ (1) Tf88»Lfe%©] fr£>> *M 
*l«yffiL£3«jl®(Z>cDNA|f#, *fc:fo1>> N5^e«»^»f^&a-Kf* 
cDNAWMi (1. 4kbp, B g I I I - E c o 4 7 I I I hUpfl 
/SMG-20il#|~^4 6 2#a©T^ / ^e>&5fB#JfC*Bi3) , TO 
I^OM^I:n-KtScDNAi^ (1. Okbp, Eco4 7IH-E 
c o4 7 I I^f/t, hUpf 1/SMG-2 0H4 6 3#a~H8 0 0#g©T 

$sm&bi3i&mmK®m . R&cxmmmfrmft&zi- F-tz, c dk a^k 
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(1. 4kbp, Eco4711I-BstZ17Ii^, hUpfl/SMG 
-20H8 0 1#B~H1 1 1 8#g©7$y»fr&fc*K3fl|craS) P M 
aI-c2^J-(New England Biolabs) tp\Zf$ALT 

-hSMG-2 M> C£#fc 0 
[0 10 3] 

®JKbfc|flI§£, 2#g/mL7^nfz>, 10/tg/mLn-fW> 
, 2mmo 1/L-PMSF, 2fctf5 0 mm o 1 /LKyXT-* S?y%iM?UtM 
MttiNMFtt C5 Ommo 1/L-Tr i sHCl (pH8. 0), 5 0mm 
ol/L-NaCl, lmmo 1/L-EDTA, lmmo 1/L-DTT, J&. 

m%Mj s>x-i oo] *ic^u, zlt. m&mmwbit. 10000 
x gT'&fcVTnt>tii=.mm® 08a###^) (o. s%hvhy 

X-l 0 O&tflmmo 1/L-EDTA) 5 EJ^L-fc. Sfc#&©tfcfgi& 
[8mo 1/LJRjfc 5 Ommo 1/L-Tr i sHCl (pH8 
. 0), lmmo 1/L-DTT. Wlmmo 1/L-EDTA] #£®?§L- 

, *i/Taa^ii*wawtufe-. i o o o o x gvmfoLTnp>tifc±mz. m 

f4 m o 1 / L fe^tfl^ftiffi^ 1 HFIIHf L, «HT, S^2mol/LS: 

fc. 3©^H^M (r e n a t u r a t i o n) bfeMB Pffl£$ yrt$ 
KliJRU 7$D-X»(New England Biolabs) ^1 
V>T. mW-a.TfrK.fevX. #MBPBte*:y/t*K, t-fcfc^ hUp 
fi/SMG-2«N*»«|®^ 4>mmcD«Hlr^ Xt*C**m£ 
WfifcMB P Jtfcf|«bfc. 
[0 10 4] 

^fltHflKK:**.*^, *L-T, hSMG-lfcL-T, KffBH^7 (3) 
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(2) Kmm0^m\z^xmmb^ B 

ffigkzmi OtZ^fo H2 0Ca5V*T, IB# rcBBj CBB 

^tCiS^-e^Sr^Sr^L^ IB-^ r 32 Pj 5t--h9^^57>f- 

pMB P-h SMG- 2 C tMB P t0M&$ >A*HlC;fcttS;fr- h^S?.:*- 

^?ACD&g£ 10 0 i: bfcl§^©*l*Mr?&So 

02 OlC^f £"MC, hUpf l/SMG-2 6DC«M®r^&^N^ffiff®T 
mt. **l-eft, hSMG-l©&#fc«^£UT©&i!!£|lfcbfc, hUpf 
l/SMG-20CMffi^'J >»ft3*lfe*l*M:, Page e>©t&IBSg£ 
(tfcfctu hUpf l/SMG-2», ^0C*^^lC, 

i*5 0 £fc> hUpf l/SMG-2©N*««r»r^y>«flia*lfell*^& 
[0 10 5] 

(3) hUp f l/SMG-2»^W^<D»^J/^KlCfetf*6H-hSM 
G-llcJ:ey5/»ft;©j|B (2) 

*fc§SBtbfc. 3^-e«, hUp f i/SMG-2C;fe#£#SQ3U*TQjft)g 
W-7fc*©MH©l 2T$/»^fc;fr&fc*#14mer*WF£, G 
ST©T»fC»teb&tt£*3//t*K&^bfc. 
Aft&lCfcJU T2 8 hUpf l/SMG-2Cfi»J*$28#B 

. T3 2 5 Orfcfc'b, $3 2 5#I©hl/^-~» , S4 7 4 
(tfcfr^, $4 7 4#B©*y y) , S 6 8 1 (f&fc^ $6 8 1#g©-fe 
U » , S 1 0 7 8 OTfcfr^, $1 0 7 8#@©-ky y) „ XfcfcS 1 0 9 6 ( 
ffcfc*, $1 0 9 6#I©iry» .HtoHme r K&*tl*h3- 
Ft*#DNA, ftSWk p53*>7t^M«CfeW5S 1 5 (p53*W 
g££WS$l 5#g©-fey » Hftl4merWF (n>hn-;i/) & 

^##-pGEX 6P (T^i/^A^T^V 
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t/yn-tttvvm *tc#At-*ii:K:j:»j, &m*99-zmmh. mm 

£ J: U G S yX9XinmV1t.. 
[0 10 6] 

#1 4 me vKzff F<DT$;mmmzm2 1 tc^-r. @2i{c^t, ®# 

TT2 8J «U T2 8£-£frl 4 me r £G ST £.<DM&*>A9mz 

feltS 14 me r*zr*\:®&<bT$JWmmZ:MmL. OT, r 

T325J , B-9 TS474J , rs6 8 1j , C# TS1 0 78J , fttF 
S-t rS1 09 6j It T3 25, S4 74, S 6 8 1, S1078 

> XtFS 1 0 9 6 S:-g-tf#l 4me r Kfc G S T >/1*MfCfc 
ttS 1 4 me r Kzf? K«J#©7S ^MBflSSBJcU IB# r p 5 3 S 1 5j 
tt, P 5 3 #>>r?*MlC:l3tt6S 1 5^t(14merWK (n>hn-;i/ 
) £GST*:0l&-&#://1*Jt{Cfctt6l 4me r KM©75 J WMn 

[0107], 

S^MSf^icin^s^i:, -etr, hsMG-uu, tiffany 7 (3) 
icaa©#iiic^oT^ufe6H-hSMG-i sr^-tsr^jK^ii, mm 
mnme (2) »c«a©#jeK:«oTsei6ufc. 

!&g&B|2 ^2 2tCfcWC, ffi-if r T 2 8 j T2 8£-£tfl4 

me r^^KiGSTi:CD»**>/tirJt«*#U «T> ^{C, Tt 
3 2 5j % SB# fS4 74 j , gB^f r S 6 8 1 j . rs 1 0 7 8j , &tffB 

# TS 1 0 9 6j T3 2 5, S4 7 4, S 6 8 1, S 1 0 7 8, 

RTfS 1 0 9 6 &-£tr#l 4me r K^G S TtOUfc^^WR&SRlft 

UE#r P 53 S15j8u p 5 3*>/1*g{c;i5ttSSl 5&-£fcl4m 

S 1 0 7 8Aj tt, lofB TS 1 0 7 8j IZ&^T, f 1 0 7 8#@©-fe>; >§T 
9->CS«Lfc/SU^#&atttr*-*. |B* TCBBj tt, CBBSS&IC 

**8*T?ftsr2:feSi|fcU r 32 pj », *-h?*?*y5y4-<Dm% 
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^>;^fiCStJ5Sl 5£-£frl 4 me r Kfc G S T t ©fl^^ >/t^ 

I(p53 S 1 5) fCfctt5tf-b:7>:?;f^5A©$g£l 0 0£L;M§£-© 

[0 10 8] 

@2 2tc^f idle, p 5 3 9yAZm.%<z>SQ : z*-?*.n- V-$z>ny h 
D-/l/$|^>tt, 6H-hSMG-l(Cj;oTy>MS^fe. SJC, S107 
8t-£frGSTi|fc-&#>r??jg > fcS^fci, S 1 0 9 6 &-£frG S Tj|&-£# >/1 
*® 0S*T> hUpf 1/SMG- 2 (SI 0 9 6) 

tt» 6H-hSMG-l(Cj:oTl§^69lcy^fi:3tlfe. rtl 6 
H-hSMG-ltt, 'J>&<£%>(y • fcfhniCfcV*T«U hUpf 1/SMG 
-2©SQ i E^-7^&SSl 0 7 8RtFS 1 0 9 6 ICSt*** U U > 

[0 10 9] 

[tilio] 

<iMt*©SMG-lfCj;5hUpf 1/SMG-2U >tt<f t©fll3> 

lsflBll^j9T*#e)tlfe^ Otfcfrti, 6H-hSMG-l#hUp f 1/ 
SMG-2H> • tfhnT*U>M-tSi:V>d^) £, 3§Jk (C. eleg 
ans) s mgl^CSttS^t^tt^ASt, li SMG- 1 «>f > • bT 
2jTe%liUp f 1/SMG-2&U 2/HMtU ^L/T. 3© U >®-fb«NMDK: 

&zwffi*zt~®<Dn-&m£i'T, mz, -o-^mcfcttshupf i/s 

m g - 2 © y >s&ffc t fe . 

[0 110] 

§*3g&©:fr##^ (OA ; WAt) T'HeLa|M4. 5I»& 
Mbtc®.. lxsDSi^^^wVi/^r-tfic^tfe. 6%S 

DS-PAGEfcldSlyfcfc, iShUp f l/SMG-2«#%fljWS^* 
y°7Uv h&lcfcot, hUp f l/SMG-20ilS$/7h (mo b i 1 i 
t y shift) £&5£Lfc„ 

4 9 {iJlE#2 0 0 1 -3 1 1 1 6 9 3 
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m^mz3K.^to ftxy7*—emmwT*$>&*ij#M (oa) t-HeL 

a»Jfi&«af UMtbX, ±^>7M,fehUp f l/SMG-20 

xyFtfirnis. m23K^x. i/y htfc/t>K©fiiscia# r*j 

fc. 02 3^fetJ5|a# fant i - h U P F 1 / SMG- 2 j It, W.h 

Up f l/SMG-2iM^m^>^D-y h^iC «fc »J#e,tlfe^T' 

[0 111] 

OAMtShUp f l/SMG-2<D±%*/7h1)K U>»flSlC*oTJ8 

&&*fS3UfchUp f l/SMG-2&7;i/AU*X7 

•T&fc^ 5 Onmo l/L^^i#4TX«W C**fei>5, 
) T-4. 5^^LfeHeLa«S|UJRt. -£UT, Umol/L^D 
i/Z*y (my crocystin) LR (*^/tr^-^rAtt) Onmo 1 

/L^A^Sr^-rs^H^^FtplC^U ^V%T. »hUpfl/S 

^M^®?RF^mU>^b^Srm [50mmo 1/L-Tr i s-HCl 
(PH9. 0) Mlmmol/L-MgCl 2 ] fX»Lfe^ -£©&$2fc 

-1? (CIAP ;S?@3§) SrOrLny h Cr-fcfcfc, #gsfln) Xtt6 03.-9h 
Kfc*m%Lfr B 3 7X3X1 Bfr|B>f >*a*-hLfc|fcK:, SDSt 

yyn>x<9yT-mx*z.t"eK&z&±Lit. 6%sds-page^ 

U ^V>T> JniUp f l/SMG-ZfM^-'Jix^^ny h8jJC«fc»J 
hUpf l/SMG-20ii^>7h^bfe o 
[0 112] 

JB^fi^-rs^aiaiBttSMv^^oig^&jiifci/, ia# r me diumj » 
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&fz, fB# r an t i - hUPF 1/SMG-2J it. IfthUpf 1/SMG- 

o 13-^ ThUPF l-Pj it, V >$ft3tl£hUp f l/SMG-2 £ 

»I*U ThUPFlj tt. U^fcStlTV^&VMiUp f l/SMG-2 

±*tC^»Ufc^> M»S*X77^-t* (CIAP) -e^ib 
fc»^lc»A, r©zi:tt, OA^aciy^-TShUpf l/SMG-2© 

[0 113] 

#t£, 3^ftcai3StfehUp f l/SMG-2©#tfr©fc&, ttl&d64!9 ( 
1) T'lil/feHA-hUpf 1/SMG-2^M^^^-SRHAI - hU 

pfi/sMG-2t, mmmmmi <n T-iiiLfeiig^^^sR6H- 

hSMG-13Ujy<*#-SR6H-hSMG-l (DA) tX\ 293TilS 
£ b^y^y^^t/Bybtz B 5 Onmo 1 /L^*^CD#^TX«^T-e 

-#M§j§¥Ufc 0 ^HA|i# (1 2CA5 ;-*-y 3/#-4fc) Sr^V^^x^^ 
yzfuy M*K:J:»J, hUp f l/SMG-2©^t&gS/7 h£&5£Ufc. 
[0 114] 

^l£@2 5K3f. ©2 5fC&V^T, fvectorj Ji, /<?£_ S 

R6H (3>bn-^) fe«V^feS#©«f*fe3SiftL, ThSMG-1 W 

Tj its ^*-SR6H-hSMG-l«:MV^»^©tt«&ai*U IB^ r 
hSMG-1 DAj tt % ^^-SR6H-hSMG-l (DA) *m^tcM 
^CDlS******. I2# rant i -His J it, ffitfV 

mz&z>y3Lx$y?v»j h&®m%;T'&&z:tznm-?z> 0 jgfc. sb# tha 

hUPFl-Pj « H y>aftS*ifeHA-hUp f l/SMG-2£tl|l 
> ffi-t THA hUPFlj it, y>«filStlTV^V%HA-hUpf 1/SM 
G-2£^gfrf3 0 02 5£fc^T, */7MfeHA-hUpf l/SMG-2 
©&§£iB^ r*j £#Lfc. 
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^?*-SR6H (nyYu-fr) 0fre>m&£ffiMiZ, 6H-hSMG-l 

(da) &mmKmmz j ttitm&Kti.. #0&®HA*^fcrinhup f i/sm 

G- 2 ©OAft3&±;£ iigSSJlfcfrofc. b^U 6H-hS.MG- 

lifim$K.$mir&ii % HA#^#;6lIhUp f l/SMG-2 0OAg|S±*^ 

[0 115] 

immmii] 

<6H-hSMG-l ©^P^^f Z%i®£ UfegaW^CDR^ 

V*-h^y—y [Sarkaria, S. N. £>, Cancer Res. , 
58, 4375-4382 (1998)] 7 a: >f > [Sarkaria, 

S. N. £>, Cancer Res. , 59, 4375-4382 (1999) 
] *mtf &{G. «^,^#©NMDK:^WShSMG-i©^SI 
fctNTrsfc** ■fit, ««:^3l#^JC^'f5ZlfcK:J:SNMD©#M^ 
&H#©»«»fc«*felMff«fc«>lc, «Htt*KfcUT, t*fB§£3&M9 (3 
) tllSLfchUp f l/SMG-2|8(-&2>/\*#|| (S 1 0 9 6) [^fcfc^ 
> fgl 0 9 6#i0irU > (S 1 0 9 6) k&til 4me r^^Ffc, GST 

Afltwctt, mrnmmmi (3) iciB^©#jtitct£oT, 6H-hSMG-i 
mnthx, mmmmmv (3) t«ifchupf i/sm 

G-2l^>/?^f (S 1 0 9 6) £/9VNT> -f > • If h U*i— t?7 V ±4 
fcHJfeLfc. VyWtfbtts fufBhUp f l/SMG-2g&£#:y/?* 

g (S 1 096) £7*-bvyz.yx&i>7xjy£&2><*i--iifcmHm 

ffiWUZtoZ-ZZt. ^LT, hSMG-lfcLT> tMB&ttfif7 (3) fCfH^© 
#HHK:^oTMI3tfe6H-hSMG-l £ ilJSWtt, tMB$%£6 

(2) C|B*0#ffiC«oT!teBbfc. 
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[0 116] 

9#~hT:/:i:v£MV*£^i§r©*S|l£@2 6}C, jjy yZm^m-StD 

>2fctf#:7x>f XBM^ilfc, #&6 0 nmo l/L&tfO. 3mmo 

l/L0IC5Oft', 6H-hSMG-10^t-^fi&Sfbfe. 
3»|?L/fejifi^FKBP 1 2©#^ET{CfeV>T, 7/1V>f hSMG-1 

[0 117] 
[«Ml 2] 

<SMG- llSW^hUp f l/SMG-2©y>iffc»^tiitSl 
ftfiB©2S©hSMG-lffiW»3&5l&, HeLalitfC^Sft 

HffihUp f l/'SMG-2 0y>M^cfcv^T*^1-sr^:^T*^s. 

©#£TX»*£Tl?, HeLaftfj&&3 0#|^ tM&affibfc. S^T, 
©#£TT!, 5 0 nmo l/LtA^OfSTXSWe, iiSll^4. 
5TOMUfc„ ttlfiflgfttt&llfgU iUpf l/SMG-2^i^^^ 

^^2 8{C^t„ 02 8*CfcWC> fB-if rant i-hUPFl/SMG 
-2j ffihU j> f l/SMG-2ffift*%^Z>yxX*>7Uy hmK&V 
#e>tlfc^T*feSZli:S:S«f 6. Tcont. j , r wor 

t. j, £#r C 8f f. j, &tfSB# ""rap. j H\ -?-tl,-£*l> 3>fn- 

;i/ ("t£*>-^ v*-h*?>-y, *7i-f>, M^/t^-r i/>©^r) © 

^>#«T©^-e^S3i:^f . Htc, ThUPFl-Pj tt % 
ftStlfehUp f 1/SMG-2»U m# ThUPFlj tt, U >«<ffe3 
ftTV^fcV^Up f l/SMG-2£;&l$|i:-t£ 0 

02 8C^tJ:dfC> ^^-h^^-^^^^x^ >tt> HeL 
a$BJ&tft©hUp f l/SMG-2©±^i/7h$:|lWt-S^ 9-rtT>f S/^M: 



5 3 ffiH#2 0 0 1 -3 1 1 1 6 9 3 



#2 001-156088 



[0 118] 
[Jtllfll 3] 

<SMG-l|l^JfCj:SrtHffi©PTCmRNA©^-ffc> . 

(i) smg- imwMiz&z>fam®.<DPTc$mBGGm.te*m®<D%fei£> 

h SMG- 1 *m%M®(DKMDK&^Zmm&®m*:3Lfcir&t>^ Ztlb 
©hSMG-HaSMtt, NMD§:|E«Stt1*T^S. ^ffl^t^^-TSfc 
JfttJC, tftBldfcftf8 (1) T*ili?bfcl/JK-*-^r?yU KBGG-W 
TXtt^5K-^-^97.^ FBGG-3 9 P T C^Fj^-f § I/jK-^-B GG^ 

l/sK-^-^X^ KBGG-WT3ttt:I/aK-*~:/9*$ KB 
GG— 3 9 PTCi, MEF-Tet OF F^BJ^tC h7>^7ii'i'3 >L/» 

02 9K3t1t*$tg©#7x-f > (caff. ) , (wo r 

t. ) , (rap. K Xti.i/9W\*V$ K (CHX) *eifiHJB&& 

4. 5HHMlfc. 
[0 119] 

H 2 9 ICS**. ®2 9KlfeVNT, r B G WTj tt, l/tf- * S K 

BGG-WT&MV*jMI#CDfg5l£SI|cU IB# TBG PTCj I/jK-* 
-^7X5 FBGG-3 9 PTCftMV*Mte«D*SII&jSl*U TQAPD 
Hj tt, ^ij t^r^f li .F- S - !) >Jrt Kn^t- ^OcDNA^n- 
7ZL1cm&<?)%i%:ZMl%?& a ffi#r C ont.j,ffl#r C aff. 
J . gB# Two r t. j, Kf r rap . j , 2fctfgB# fCHXj It, ^fb-eft 

->#ftT©£§H> 9/tv>f$/>#fcT0lS*. XtfS/^n'vfr-M F#£T© 
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>-£LT, BGG-3 9 PTCmRNA (BGG WTT?lifc<) tfgigSJu 
3©££&, i*l*T*©^ii-ii:LT^So SS^rfcC, l&IBhSMG-l 
EMBk f fcfcfc, A^x-O&tftftf-hVi/ni/fcju J^JUfcL-T, BGG 
3 9PTCSfiLfe, Z.<DZ£K&*) > h SMG- 1 #WfLIfr%©NMD 

[0 12 0] 

(2) SMG-lffi«WK:j:*»Htt©PTCp.5 3 MT-ft*® SBe£ft> 
NMD fit, PTCmRNAfrb&C&m&tomk*yA9!Rimm+&Z£iP 

s>mm*mtt*ifi* nmdh Laxi*, t&mmfmmK*vT&&*&mmib 

9 6#I©nK>(CStf§PTCmnCa 1 u 6 
mmtfZfr^jy) , Mf29 8#g03K>m§PTCmt6N 
417 (/>«Ufi|RKH-fe^9-f» SaWUbfc [Lehman TA, Cane 
er Research, 51, 409 0-4096 (1991) ;Bodne 
r SM, Oncogene, 7, 743-749 (1 9 9 2)]. p53l^ 
^mffi&MTttZKJUvj y Ca 1 u 6&tfN4 1 7 #© P T C^M£, ©3 0 IC 
*5*ttfcS*t\ ©SOlcfcV^ x=*y;y (ex on) ZmftmT'mt. 
[0 12 1] 

Ca 1 u6, N4 1 7, Jk.&ziy hU—Jlt bX0A 5 4 9^JBM [«fJl^-fe^ 
5^f>; Lehman TA, cancer research, 51, 409 
0-4096 (1 991)] l/L<)#-h7>«> (wort. 
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) j£b<tt5 0 ft g/mLS/^n\^5 K (CHX) 0)#|ETXtt^T (c 

WRNAfc, tinetu p 5 3 :/n-:/&jf ^5 / -i?>:?n y h^fctf^p 

5 3#£# (DO-1 ; jj/ltttrJ*®:) Zm^VxzXZ'fU y h&iCfcoT 
[0122] 

N4 17fttJfA54 9»Jft|Cfe»Sfifjft&H3 1IC^ , r. HaifcfcWt, IB 
^fcont. j ( |Bf Twort. j, JfctflB^ rcHXj.fci:, n 

N4 1 7»i&^t- f^->T«lfc^, p 5 3 2 9 8PTC m 

' M{C^V>T«|$ffimRNA=b^>y^^Kt»fiiDb^^ofc. 
[0123] 

. 5t^jg«taLfe^&©^& % ®3 2Ki3kto @3 2{Cfc^T, SB# TCHX 
j li, i/?n<\*?3 K#^ETCD^T'«.^zii:S:zit"r 0 tfrfa©BrJHfcp 5 3lc 
c a 1 u 6M&ifiiIia<0i>^- hviz—^^Jltfe^tC* 

[0124] 

[0125] 
(B5!I*7!|-mM 
«T©i!W«©a^JiaL<2 2 3>{Cfck TArtificial Seq 
u e n c ej ©MfcC*?*. =R#ftfCttv @B^©ffiM## 8 ©@tf||T^;ft 
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[0 12 6] 

<110> Ohno, Shigeo 

<120> Novel SMG-1 

<130> YLS01001P 

<160> 8 

<210> 1 
<211> 13110 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (328).. (11301) 
<400> 1 

egggaagcag tggccgtgtg agcgtgagga gctgccgcca ccgcctgctc ctcgtcctcc 60 
tcgtcctccg gggccccagc gtcgtgggcc gcgcacggcc ctggaagaga cgtcgcctcg 120 
ccttcatccg cctctctcac cgcgccgctc cctcgtcctg ccctgcgggc tcaggcggaa 180 
cccggaacgg ccgtcctctt cccccgccct ccgccgccgc ctcctcctcc tccttctcgg 240 
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cttcctcctc agccccgggc cggagcgggg tgtcggcggc ggccggttcg ggcggcggcg 300 

cttggccatg tcgtgtcggg gaaggta atg age cgc aga gec ccg ggg tct egg 354 

Met Ser Arg Arg Ala Pro Gly Ser Arg 
1 5 

ctg age age ggc ggc acc aac tat teg egg age tgg aat gac tgg caa 402 
Leu Ser Ser Gly Gly Thr Asn Tyr Ser Arg Ser Trp Asn Asp Trp Gin 
10 15 20 25 

ccc aga act gat agt gca tea get gac cca ggt aat tta aaa tat tct 450 
Pro Arg Thr Asp Ser Ala Ser Ala Asp Pro Gly Asn Leu Lys Tyr Ser 
30 35 40 

tea tec aga gat aga ggt ggt tct tec tct tac gga ctg caa cct tea 498 
Ser Ser Arg Asp Arg Gly Gly Ser Ser Ser Tyr Gly Leu Gin Pro Ser 
45 50 55 

aat tea get gtg gtg tct egg caa agg cac gat gat acc aga gtc cac 546 
Asn Ser Ala ?al Val Ser Arg Gin Arg His Asp Asp Thr Arg Val His 
60 65 70 

get gac ata cag aat gac gaa aag ggt ggc tac agt gtc aat gga gga 594 
Ala Asp He Gin Asn Asp Glu Lys Gly Gly Tyr Ser Val Asn Gly Gly 

75 80 85 

tct ggg gaa aat act tat ggt egg aag teg ttg ggg caa gag ctg agg 642 
Ser Gly Glu Asn Thr Tyr Gly Arg Lys Ser Leu Gly Gin Glu Leu Arg 
90 95 100 105 

58 £ttl£#2 0 0 1 -3 1 1 1 6 9 3 
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gtt aac aat gtg acc age cct gag ttc acc agt gtt cag cat ggc agt 
Val Asn Asn Val Thr Ser Pro Gin Phe Thr Ser Val Gin His Gly Ser 
110 115 120 



690 



cgt get tta gee acc aaa gac atg agg aaa tea cag gag aga teg atg 
Arg Ala Leo Ala Thr Lys Asp Bet Arg Lys Ser Gin Glu Arg Ser Met 
125 130 135 



738 



tct tat tct gat gag tct cga ctg teg aat ctt ctt egg agg ate acc 
Ser Tyr Ser Asp Glu Ser Arg Leu Ser Asn Leu Leu Arg Arg lie Thr 
140 145 150 



786 



egg gaa gac gac aga gac cga aga ttg get act gta aag cag ttg aaa 

1 

Arg Glu Asp Asp Arg Asp Arg Arg Leu Ala Thr Val Lys Gin Leu Lys 
155 160 165 



834 



gaa ttt att cag caa cca gaa aat aag ctg gta eta gtt aaa caa ttg 
Glu Phe He Gin Gin Pro Glu Asn Lys Leu Val Leu Val Lys Gin Leu 
170 175 180 185 



882 



gat aat ate ttg get get gta cat gac gtg ctt aat gaa agt age aaa 930 
Asp Asn He Leu Ala Ala Val His Asp Val Leu Asn Glu Ser Ser Lys 
190 195 200 



ttg ctt cag gag ttg aga cag gag gga get tgc tgt ctt ggc ctt ctt 
Leu Leu Gin Glu Leu Arg Gin Glu Gly Ala Cys Cys Leu Gly Leu Leu 
205 210 215 



978 
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tgt get tct ctg age tat gag get gag aag ate ttc aag tgg att ttt 1026 
Cys Ala Ser Leu Ser Tyr Glu Ala Glu Lys lie Phe Lys Trp He Phe 

220 225 230 

age aaa ttt age tea tct gca aaa gat gaa gtt aaa etc etc tac tta 1074 
Ser Lys Phe Ser. Ser Ser Ala Lys Asp Glu Val Lys Leu Leu Tyr Leu 

235 240 245 

tgt gee acc tac aaa gca eta gag act gta gga gaa aag aaa gee ttt 1122 
Cys Ala Thr Tyr Lys Ala Leu Glu Thr Val Gly Glu Lys Lys Ala Phe 
250 255 260 265 



tea tct gta atg cag ctt gta atg acc age ctg cag tct att ctt gaa 1170 
Ser Ser Val Met Gin Leu Val Met Thr Ser Leu Gin Ser He Leu Glu 
270 275 280 

aat gtg gat aca cca gaa ttg ctt tgt aaa tgt gtt aag tgc att ctt 1218 
Asn Val Asp Thr Pro Glu Leu Leu Cys Lys Cys Val Lys Cys He Leu 
285 290 295 

ttg gtg get cga tgt tac cct cat att ttc age act aat ttt agg gat 1266 
Leu Val Ala Arg Cys Tyr Pro His lie Phe Ser Thr Asn Phe Arg Asp 
300 305 310 

aca gtt gat ata tta gtt gga tgg cat ata gat cat act cag aaa cct 1314 
Thr Val Asp He Leu Val Gly Trp His He Asp His Thr Gin Lys Pro 

315 320 325 

teg etc acg cag cag gta tct ggg tgg ttg cag agt ttg gag cca ttt 1362 



6 0 



ffi§E#2 001-3111693 



#2 00 1-156088 



Ser Leu Thr Gin Gin Val Ser Gly Trp Lea Gin Ser Leu Glu Pro Phe 

330 335 340 . 345 

tgg gta get gat ctt gca ttt tct act act ctt ctt ggt cag ttt ctg 1410 
Trp Val Ala Asp Leu Ala Phe Ser Thr Thr Leu Leu Gly Gin Phe Leo 

350 355 360 

i 

gaa gac atg gaa gca tat get gag gac etc age cat gtg gec tct ggg 1458 
Glu Asp Met Glu Ala Tyr Ala Glu Asp Leu Ser His Val Ala Ser Gly 
365 370 375 



gaa tea gtg gat gaa gat gtc cct cct cca tea gtg tea tta cca aag 
Glu Ser Val Asp Glu Asp Val Pro Pro Pro Ser Val Ser Leu Pro Lys 

380 385 390 



1506 



ctg get gca ctt etc egg gta ttt agt act gtg gtg agg age att ggg 
Leu Ala Ala Leu Leu Arg Val phe Ser Thr Val Val Arg Ser He Gly 
395 400 405 



1554 



gaa cgc ttc age cca att egg ggt cct cca att act gag gca tat gta 
Glu Arg Phe Ser Pro He Arg Gly Pro Pro He Thr Glu Ala Tyr Val 
410 415 420 425 



1602 



aca gat gtt ctg tac aga gta atg aga tgt gtg acg get gca aac cag 1650 
Thr Asp Val Leu Tyr Arg Val Met Arg Cys Val Thr Ala Ala Asn Gin 
430 435 

gtg ttt ttt tct gag get gtg ttg aca get get aat gag tgt gtt ggt 1698 
Val Phe Phe Ser Glu Ala Val Leu Thr Ala Ala Asn Glu Cys Val Gly 
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445 450 455 

gtt ttg etc ggc age ttg gat cct age atg act ata cat tgt gac atg 1746 
Val Leu Leu Gly Ser Leu Asp Pro Ser Bet Thr lie His Cys Asp Met 
460 465 470 

gtc att aca tat gga tta gac caa ctg gag aat tgc cag act tgt ggt 1794 
Val He Thr Tyr Gly Leu Asp Gin Leu Glu Asn Cys Gin Thr Cys Gly 
475 480 485 

acc gat tat ate ate tea gtc ttg aat tta etc acg ctg att gtt gaa- 1842 
Thr Asp Tyr He lie Ser Val Leu Asn Leu Leu Thr Leu He Val Glu 
490 495 500 505 

cag ata aat acg aaa ctg cca tea tea ttt gta gaa aaa ctg ttt ata 1890 
Gin He Asn Thr Lys Leu Pro Ser Ser Phe Val Glu Lys Leu Phe He 
510 515 520 

cca tea tct aaa eta eta ttc ttg cgt tat cat aaa gaa aaa gag gtt 1938 
Pro Ser Ser Lys Leu Leu Phe Leu Arg Tyr His Lys Glu Lys Glu Val 

525 530 535 

gtt get gta gec cat get gtt tat caa gca gtg etc age ttg aag aat 1986 
Val Ala Val Ala His Ala Val Tyr Gin Ala Val Leu Ser Leu Lys Asn 
540 545 550 

att cct gtt ttg gag act gee tat aag tta ata ttg gga gaa atg act 2034 
He Pro Val Leu Glu Thr Ala Tyr Lys Leu lie Leu Gly Glu Met Thr 

555 560 565 
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tgt gcc eta aac aac etc eta cac agt eta caa ctt cct gag gee tgt 2082 
Cys Ala Leu Asn Asn Leu Leu His Ser Leu Gin Leu Pro Glu Ala Cys 
570 575 580 585 

tct gaa ata aaa cat gag get ttt aag aat cat gtg ttc aat gta gac 2130 
Ser Glu He Lys His Glu Ala Phe Lys Asn His Val Phe Asn Val Asp 
590 595 600 

aat gca aaa ttt gta gtt aaa ttt gac etc agt gcc ctg act aca att 2178 
Asn Ala Lys Phe Val Val Lys Phe Asp Leu Ser Ala Leu Thr Thr He 
605 610 615 

gga aat gcc aaa aac tea eta ata ggg atg tgg gcg eta tct cca act 2226 
Gly Asn Ala Lys Asn Ser Leu lie Gly Met Trp Ala Leu Ser Pro Thr 
620 625 630 

gtc ttt gca ctt ctg agt aag aat ctg atg att gtg cac agt gac ctg 2274 
Val Phe Ala Leu Leu Ser Lys Asn Leu Met lie Val His Ser Asp Leu 
635 640 645 

get gtt cac ttc cct gcc att cag tat get gtg etc tac aca ttg tat 2322 
Ala Val His Phe Pro Ala He Gin Tyr Ala Val Leu Tyr Thr Leu Tyr 
650 655 660 665 

tct cat tgt ace agg cat gat cac ttt ate tct agt age etc agt tct 2370 
Ser His Cys Thr Arg His Asp His Phe He Ser Ser Ser Leu Ser Ser 
670 675 680 
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gcc tct cct tct ttg ttt gat gga get gtg att age act gta act acg 2418 
Ala Ser Pro Ser Leu Phe Asp Gly Ala Val lie Ser Thr Val Thr Thr 
685 690 695 

get aca aag aaa cat ttc tea att ata tta aat ctt ctg gga ata tta 2466 
Ala Thr Lys Lys His Phe Ser He He Leu Asn Leu Leu Gly He Leu 
700 705 710 



ctt aag aaa gat aac ctt aac cag gac acg agg aaa ctg tta atg act 
Leu Lys Lys Asp Asn Leu Asn Gin Asp Thr Arg Lys Leu Leu Met Thr 
715 720 725 



2514 



tgg get ttg gaa gca get gtt tta atg agg aag tct gaa aca tac gca 
Trp Ala Leu Glu Ala Ala Val Leu Met Arg Lys Ser Glu Thr Tyr Ala 

730 735 740 745 



2562 



cct tta ttc tct ctt ccg tct ttc cat aaa ttt tgc aaa ggc ctt tta 
Pro Leu Phe Ser Leu Pro Ser Phe His Lys Phe Cys Lys Gly Leu Leu 
750 755 760 



2610 



gcc aac act etc gtt gaa gat gtg aat ate tgt ctg cag gca tgc age 
Ala Asn Thr Leu Val Glu Asp Val Asn He Cys Leu Gin Ala Cys Ser 
765 770 775 



2658 



agt eta cat get ctg tec tct tec ttg cca gat gat ctt tta cag aga 2706 
Ser Leu His Ala Leu Ser Ser Ser Leu Pro Asp Asp Leu Leu Gin Arg 
780 785 790 

tgt gtc gat gtt tgc cgt gtt caa eta gtg cac agt gga act cgt att " 2754 
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Cys Val Asp Val Cys Arg Val Gin Leu Val Bis Ser Gly Thr Arg He 
795 800 805 



cga caa gca ttt gga aaa ctg ttg aaa tea att cct tta gat gtt gtc 
Arg Gin Ala Phe Gly Lys Leu Leu Lys Ser He Pro Leu Asp Val Val 

810 815 820 . 825 



2802 



eta age aat aac aat cac aca gaa att caa gaa att tct tta gca tta 
Leu Ser Asn Asn Asn His Thr Glu lie Gin Glu He Ser Leu Ala Leu 
830 835 840 



2850 



aga agt cac atg agt aaa gca cca agt aat aca ttc cac ccc caa gat 
Arg Ser His Het Ser Lys Ala Pro Ser Asn Thr Phe His Pro Gin Asp 

845 850 855 



2898 



ttc tct gat gtt att agt ttt att ttg tat ggg aac tct cat aga aca 
Phe Ser Asp Val He Ser Phe lie Leu Tyr Gly Asn Ser His Arg Thr 
860 865 870 



2946 



ggg aag gac aat tgg ttg gaa aga ctg ttc tat age tgc cag aga ctg 
Gly Lys Asp Asn Trp Leu Glu Arg Leu Phe Tyr Ser Cys Gin Arg Leu 
?75 880 885 



2994 



gat aag cgt gac cag tea aca att cca cgc aat etc ctg aag aca gat 
Asp Lys Arg Asp Gin Ser Thr He Pro Arg Asn Leu Leu Lys Thr Asp 
890 895 900 905 



8042 



get gtc ctt tgg cag tgg gee ata tgg gaa get gca caa ttc act gtt 
Ala Val Leu Trp Gin Trp Ala He Trp Glu Ala Ala Gin Phe Thr Val 



3090 
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915 



920 



ctt tct aag ctg aga acc cca ctg ggc aga get caa gac acc ttc cag 
Leu Ser Lys Leu Arg Thr Pro Leu Gly Arg Ala Gin Asp Thr Phe Gin 

925 930 935 



3138 



aca att gaa ggt ate att cga agt etc gca get cac aca tta aac cct 
Thr He Glu Gly He He Arg Ser Leu Ala Ala His Thr Leu Asn Pro 
940 945 950 



3186 



gat cag gat gtt agt cag tgg aca act gca gac aat gat gaa ggc cat 3234 
Asp Gin Asp Val Ser Gin Trp Thr Thr Ala Asp Asn Asp Glu Gly His 

955 960 965 

ggt aac aac caa ctt aga ctt gtt ctt ctt ctg cag tat ctg gaa aat 3282 
Gly Asn Asn Gin Leu Arg Leu Val Len Leo Leu Gin Tyr Leu Glu Asn 
970 975 980 985 



ctg gag aaa tta atg tat aat gca tac gag gga tgt get aat gca tta 
Leu Glu Lys Leu Het Tyr Asn Ala Tyr Glu Gly Cys Ala Asn Ala Leu 
990 995 1000 



3330 



act tea cct ccc aag gtc att aga act ttt ttc tat acc aat cgc caa 3373 
Thr Ser Pro Pro Lys Val He Arg Thr Phe Phe Tyr Thr Asn Arg Gin 
1005 1010 1015 



act tgt cag gac tgg eta acg egg att cga etc tec ate atg agg gta 3426 
Thr Cys Gin Asp Trp Leu Thr Arg He Arg Leu Ser He Met Arg Val 

1 

1020 1025 1030 
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gga ttg ttg gca ggc cag cct gca gtg aca gtg aga cat ggc ttt gac 3474 
Gly Leu Leu Ala Gly Gin Pro Ala Val Thr Val Arg His Gly Phe Asp 
1035 1040 1045 



ttg ctt aca gag atg aaa aca acc age eta tct cag ggg aat gaa ttg 3522 
Leu Leu Thr Glu Met Lys Thr Thr Ser Leu Ser Gin Gly Asn Glu Leu 
1050 1055 1060 1065 



gaa gta acc att atg atg gtg gta gaa gca tta tgt gaa ctt cat tgt 
Glu Val Thr He Met Met Val Val Glu Ala Leu Cys Glu Leu His Cys 
1070 1075 1080 



3570 



cct gaa get ata cag gga att get gtc tgg tea tea tct att gtt gga 3618 
Pro Glu Ala He Gin Gly He Ala Val Trp Ser Ser Ser He Val Gly 
1085 1090 1095 



aaa aat ctt ctg tgg att aac tea gtg get caa cag get gaa ggg agg 
Lys Asn Leu Leu Trp He Asn Ser Val Ala Gin Gin Ala Glu Gly Arg 
1100 1105 1110 



3666 



ttt gaa aag gec tct gtg gag tac cag gaa cac ctg tgt gec atg aca 3714 
Phe Glu Lys Ala Ser Val Glu Tyr Gin Glu His Leu Cys Ala Met Thr 
1115 1120 1125 



ggt gtt gat tgc tgc ate tec age ttt gac aaa teg gtg etc acc tta 3762 
Gly Val Asp Cys Cys He Ser Ser Phe Asp Lys Ser Val Leu Thr Leu 
1130 1135 H40 1145 
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gcc aat get ggg cgt aac agt gec age ccg aaa cat tct ctg aat ggt 3810 
Ala Asn Ala Gly Arg Asn Ser Ala Ser Pro Lys His Ser Leu Asii Gly 
H50 H55 n60 

gaa tec aga aaa act gtg ctg tec aaa ccg act gac tct tec cct gag 3858 
GIu Ser Arg Lys Thr Val Leu Ser Lys Pro Thr Asp Ser Ser Pro Glu 
H65 1170 H75 



gtt ata aat tat tta gga aat aaa gca tgt gag ttc tac ate tea att 
Val He Asn Tyr Leu Gly Asn Lys Ala Cys Glu Phe Tyr He Ser He 
H 80 1185 H90 



3906 



gcc gat tgg get get gtg cag gaa tgg cag aac get ate cat gac ttg 3954 
Ala Asp Trp Ala Ala Val Gin Glu Trp Gin Asn Ala lie His Asp Leu 
1195 1200 1205 

aaa aag agt acc agt age act tec etc aac ctg aaa get gac ttc aac 4002 
Lys Lys Ser Thr Ser Ser Thr Ser Leu Asn Leu Lys Ala Asp Phe Asn 
1210 1215 1220 1225 

tat ata aaa tea tta age age ttt gag tct gga aaa ttt gtt gaa tgt 4050 
Tyr lie Lys Ser Leu Ser Ser Phe Glu Ser Gly Lys Phe Val Glu Cys 
I 230 1235 1240 

acc gag cag tta gaa ttg tta cca gga gaa aat ate aat eta ctt get 4098 
Thr Glu Gin Leu Glu Leu Leu Pro Gly Glu Asn He Asn Leu Leu Ala 
1245 1250 1255 



gga gga tea aaa gaa aaa ata gac atg aaa aaa ctg ctt cct aac atg 



4146 
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Gly Gly Ser Lys Glu Lys He Asp Met Lys Lys Leu Leu Pro Asn Met 
1260 1265 1270 

tta agt ccg gat ccg agg gaa ctt cag aaa tec att gaa gtt caa ttg 4194 
Leu Ser Pro Asp Pro Arg Glu Leu Gin Lys Ser He Glu Val Gin Leu 
1275 1280 1285 

tta aga agt tct gtt tgt ttg gca act get tta aac ccg ata gaa caa 4242 
Leu Arg Ser Ser Val Cys Leu Ala Thr Ala Leu Asn Pro He Glu Gin 
1290 1295 1300 1305 

gat cag aag tgg cag tct ata act gaa aat gtg gta aag tac ttg aag 4290 
Asp Gin Lys Trp Gin Ser He Thr Glu Asn Val Val Lys Tyr Leu Lys 
1310 1315 1320 

caa aca tec cgc ate get att gga cct ctg aga ctt tct act tta aca 4338 
Gin Thr Ser Arg He Ala He Gly Pro Leu Arg Leu Ser Thr Leu Thr 
1325 1330 1335 

gtt tea cag tct ttg cca gtt eta agt ace ttg cag ctg tat tgc tea 4386 
Val Ser Gin Ser Leu Pro Val Leu Ser Thr Leu Gin Leu Tyr Cys Ser 
1340 1345 1350 

tct get ttg gag aac aca gtt tct aac aga ctt tea aca gag gac tgt 4434 
Ser Ala Leu Glu Asn Thr Val Ser Asn Arg Leu Ser Thr Glu Asp Cys 
1355 1360 1365 

ctt att cca etc ttc agt gaa get tta cgt tea tgt aaa cag cat gac 4482 
Leu lie Pro Leu Phe Ser Glu Ala Leu Arg Ser Cys Lys Gin His Asp 
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1370 



1375 



1380 



1385 



gtg agg cca tgg atg cag gca tta agg tat act atg tac cag aat cag 
Val Arg Pro Trp Met Gin Ala Leu Arg Tyr Thr Met Tyr Gin Asn Gin 
1390 1395 1400 



4530 



ttg ttg gag aaa att aaa gaa caa aca gtc cca att aga age cat etc 
Leu Leu Glu Lys He Lys Glu Gin Thr Val Pro lie Arg Ser His Leu 
1405 1410 1415 



4578 



atg gaa tta ggt eta aca gca gca aaa ttt get aga aaa cga ggg aat 
Met Glu Leu Gly Leu Thr Ala Ala Lys Phe Ala Arg Lys Arg Gly Asn 
1420 1425 1430 



4626 



gtg tec ctt gca aca aga ctg ctg gca cag tgc agt gaa gtt cag ctg 
Val Ser Leu Ala Thr Arg Leu Leu Ala Gin Cys Ser Glu Val Gin Leu 
1435 1440 1445 



4674 



gga aag ace acc act gca cag gat tta gtc caa cat ttt aaa aaa eta 
Gly Lys Thr Thr Thr Ala Gin Asp Leu Val Gin His Phe Lys Lys Leu 
1450 1455 1460 1465 



4722 



tea acc caa ggt caa gtg gat gaa aaa tgg ggg ccc gaa ctt gat att 
Ser Thr Gin Gly Gin Val Asp Glu Lys Trp Gly Pro Glu Leu Asp He 
1470 1475 1480 



4770 



gaa aaa acc aaa ttg ctt tat aca gca ggc cag tea aca cat gca atg 
Glu Lys Thr Lys Leu Leu Tyr Thr Ala Gly Gin Ser Thr His Ala Met 
1485 1490 1495 



4818 
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gaa atg ttg agt tct tgt gcc ata tct ttc tgc aag tct gtg aaa get 4866 
Glu Met Leu Ser Ser Cys Ala He Ser Phe Cys Lys Ser Val Lys Ala 
1500 1505 1510 



gaa tat gca gtt get aaa tea att ctg aca ctg get aaa tgg ate cag . 4914 
Glu Tyr Ala Val Ala Lys Ser lie Leu Thr Leu Ala Lys Trp lie Gin 
1515 1520 1525 

gca gaa tgg aaa gag att tea gga cag ctg aaa cag gtt tac aga get 4962 
Ala Glu Trp Lys Glu lie Ser Gly Gin Leu Lys Gin Val Tyr Arg Ala 
1530 1535 . 1540 1545 



cag cac caa cag aac ttc aca ggt ctt tct act ttg tct aaa aac ata 
Gin His Gin Gin Asn Phe Thr Gly Leu Ser Thr Leu Ser Lys Asn He 
1550 1555 1560 



5010 



etc act eta ata gaa ctg cca tct gtt aat acg atg gaa gaa gag tat 
Leu Thr Leu He Glu Leu Pro Ser Val Asn Thr Met Glu Glu Glu Tyr 
1565 1570 1575 



5058 



cct egg ate gag agt gaa tct aca gtg cat att gga gtt gga gaa cct 
Pro Arg He Glu Ser Glu Ser Thr Val His He Gly Val Gly Glu Pro 
1580 1585 1590 



5106 



gac ttc att ttg gga cag ttg tat cac ctg tct tea gta cag gca cct 5154 
Asp Phe He Leu Gly Gin Leu Tyr His Leu Ser Ser Val Gin Ala Pro 
1595 1600 1605 
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gaa gta gcc aaa tct tgg gca gcg ttg gcc age tgg get tat agg tgg 5202 
Glu Val Ala Lys Ser Trp Ala Ala Leu Ala Ser Trp Ala Tyr Arg Trp 
16 10 1615 1620 1625 

ggc aga aag gtg gtt gac aat gcc agt cag gga gaa ggt gtt cgt ctg 5250 
Gly Arg Lys Val Val Asp Asn Ala Ser Gin Gly Glu Gly Val Arg Leu 
1630 1635 1640 

ctg cct aga gaa aaa tct gaa gtt cag aat eta ctt cca gac act ata 5298 
Leu Pro Arg Glu Lys Ser Glu Val Gin Asn Leu Leu Pro Asp Thr He 
1645 1650 1655 

act gag gaa gag aaa gag aga ata tat ggt att ctt gga cag get gtg 5346 
Thr Glu Glu Glu Lys Glu Arg He Tyr Gly He Leu Gly Gin Ala Val 
1660 1665 1670 

tgt egg ccg gcg ggg att cag gat gaa gat ata aca ctt cag ata act 5394 
Cys Arg Pro Ala Gly He Gin Asp Glu Asp He Thr Leu Gin He Thr 
1675 1680 1685 

gag agt gaa gac aac gaa gaa gat gac atg gtt gat gtt ate tgg cgt 5442 
Glu Ser Glu Asp Asn Glu Glu Asp Asp Met Val Asp Val He Trp Arg 
1690 1695 1700 1705 

cag ttg ata tea age tgc cca tgg ctt tea gaa ctt gat gaa agt gca 5490 
Gin Leu He Ser Ser Cys Pro Trp Leu Ser Glu Leu Asp Glu Ser Ala 
1710 1715 1720 

act gaa gga gtt att aaa gtg tgg agg aaa gtt gta gat aga ata ttc 5538 
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Thr Glu Gly Val He Lys Val Trp Arg Lys Val Val Asp Arg He Phe 
1725 1730 1735 

age ctg tac aaa etc tct tgc agt gca tac ttt act ttc ctt aaa etc 5586 
Ser Lea Tyr Lys Leu Ser Cys Ser Ala Tyr phe Thr Phe Leu Lys Leu 
1740 1745 1750 

aac get ggt caa att cct tta gat gag gat gac cct agg ctg cat tta 5634 
Asn Ala Gly Gin He Pro Leu Asp Glu Asp Asp Pro Arg Leu His Leu 
1755 1760 1765 

i 

agt cac aga gtg gaa cag age act gat gac atg att gtg atg gec aca 5682 
Ser His Arg Val Glu Gin Ser Thr Asp Asp Met He Val Met Ala Thr 
1770 1775 1780 1785 

ttg cgc ctg ctg egg ttg etc gtg aag cat get ggt gag ctt egg cag 5730 
Leu Arg Leu Leu Arg Leu Leu Val Lys His Ala Gly Glu Leu Arg Gin 
1790 1795 1800 

tat ctg gag cac ggc ttg gag aca aca ccc act" gca cca tgg agg gga 5778 
Tyr Leu Glu His Gly Leu Glu Thr Thr Pro Thr Ala Pro Trp Arg Gly 
1805 1810 1815 

att att ccg caa ctt ttc tea cgc tta aac cac cct gaa gtg tat gtg 5826 
He He Pro Gin Leu Phe Ser Arg Leu Asn His Pro Glu Val Tyr Val 
1820 1825 1830 

cgc caa agt att tgt aac ctt etc tgc cgt gtg get caa gat tec cca 5874 
Arg Gin Ser He Cys Asn Leu Leu Cys Arg Val Ala Gin Asp Ser Pro 

7 3 fflK4$ 2001-3111693 



#2 001 — 156088 



1835 



1840 



1845 



cat etc ata ttg tat cct gca ata gtg ggt acc ata teg ctt agt agt 
His Leu He Leu Tyr Pro Ala He Val Gly Thr He Ser Leu Ser Ser 
185 °. 1855 i860 1865 



5922 



gaa tec cag get tea gga aat aaa ttt tec act gca att cca act tta 
Glu Ser Gin Ala Ser Gly Asn Lys Phe Ser Thr Ala lie Pro Thr Leu 
1870 1875 1880 



5970 



ctt ggc aat att caa gga gaa gaa ttg ctg gtt tct gaa tgt gag gga 6018 
Leu Gly Asn He Gin Gly Glu Glu Leu Leu Val Ser Glu Cys Glu Gly 
1885 1890 1895 



gga agt cct cct gca tct cag gat age aat aag gat gaa cct aaa agt 
Gly Ser Pro Pro Ala Ser Gin Asp Ser Asn Lys Asp Glu Pro Lys Ser 
1900 1905 1910 



6066 



gga tta aat gaa gac caa gee atg atg cag gat tgt tac age aaa att 
Gly Leu Asn Glu Asp Gin Ala Met Met Gin Asp Cys Tyr Ser Lys lie 
1915 1920 1925 



6114 



gta gat aag ctg tec tct gca aac ccc acc atg gta tta cag gtt cag 6162 
Val Asp Lys Leu Ser Ser Ala Asn Pro Thr Met Val Leu Gin Val Gin 
19 30 1935 1940 . 1945 



atg etc gtg get gaa ctg cgc agg gtc act gtg etc tgg gat gag etc 6210 
Met Leu Val Ala Glu Leu Arg Arg Val Thr Val Leu Trp Asp Glu Leu 
1950 1955 i960 
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tgg ctg gga gtt ttg ctg caa caa cac atg tat gtc ctg aga cga att 6258 
Trp Leu Gly Val Leu Leu Gin Gin His Met Tyr Val Leu Arg Arg He 
1965 1970 1975 



cag cag ctt gaa gat gag gtg aag aga gtc cag aac aac aac acc tta 
Gin Gin Leu Glu Asp Glu Val Lys Arg Val Gin Asn Asn Asn Thr Leu 
1980 1985 1990 



6306 



cgc aaa gaa gag aaa att gca ate atg agg gag agg cac aca get ttg 
Arg Lys Glu Glu Lys He Ala He Met Arg Glu Arg His Thr Ala Leu 
1995 2000 2005 



6354 



atg aag ccc ate gta ttt get ttg gag cat gtg agg agt ate aca gcg 
Met Lys Pro He Val Phe Ala Leu Glu His Val Arg Ser He Thr Ala 
2010 2015 2020 2025 



6402 



get cct gca gaa aca cct cat gaa aaa tgg ttt cag gat aac tat ggt 
Ala Pro Ala Glu Thr Pro His Glu Lys Trp Phe Gin Asp Asn Tyr Gly 
2030 2035 2040 



6450 



gat gec att gaa aat gec eta gaa aaa ctg aag act cca ttg aac cct 6498 
Asp Ala He Glu Asn Ala Leu Glu Lys Leu Lys Thr Pro Leu Asn Pro 
2045 2050 2055 



gca aag cct ggg age age tgg att cca ttt aaa gag ata atg eta agt 
Ala Lys Pro Gly Ser Ser Trp He Pro Phe Lys Glu lie Met Leu Ser 
2060 2065 2070 



6546 
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ttg caa cag aga gca cag aaa cgt gca agt tac ate ttg cgt ctt gaa 6594 
Lea Gin Gin Arg Ala Gin Lys Arg Ala Ser Tyr lie Leu Arg Leu Glu 
2075 2080 2085 

gaa ate agt cca tgg ttg get gee atg act aac act gaa att get ctt 6642 
Glu He Ser Pro Trp Leu Ala Ala Met Thr Asn Thr Glu He Ala Leu 
2090 2095 2100 2105 



cct ggg gaa gtc tea gee aga gac act gtc aca ate cat agt gtg ggc 6690 
Pro Gly Glu Val Ser Ala Arg Asp Thr Val Thr He His Ser Val Gly 
2110 2115 2120 

gga ace ate aca ate tta ccg act aaa acc aag cca aag aaa ctt etc 6738 
Gly Thr He Thr He Leu Pro Thr Lys Thr Lys Pro Lys Lys Leu Leu 
2125 2130 2135 

ttt ctt gga tea gat ggg aag age tat cct tat ctt ttc aaa gga ctg 6786 
Phe Leu Gly Ser Asp Gly Lys Ser Tyr Pro Tyr Leu Phe Lys Gly Leu 
2140 2145 2150 

gag gat tta cat ctg gat gag aga ata atg cag ttc eta tct att gtg 6834 
Glu Asp Leu His Leu Asp Glu Arg He Met Gin Phe Leu Ser He Val 

2155 ' 2160 2165 

aat acc atg ttt get aca att aat cgc caa gaa aca ccc egg ttc cat 6882 
Asn Thr Met Phe Ala Thr He Asn Arg Gin Glu Thr Pro Arg Phe Bis 
2170 2175 2180 2185 

get cga.cac tat tct gta aca cca eta gga aca aga tea gga eta ate 6930 
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Ala Arg His Tyr Ser Val Thr Pro Leu Gly Thr Arg Ser Gly Leu He 
2190 2195 2200 

cag tgg gta gat gga gcc aca ccc tta ttt ggt ctt tac aaa cga tgg 6978 
Gin Trp Val Asp Gly Ala Thr Pro Leu Phe Gly Leu Tyr Lys Arg Trp 
2205 2210 2215 



caa caa egg gaa get gcc tta caa gca caa aag gcc caa gat tec tac 
Gin Gin Arg Glu Ala Ala Leu Gin Ala Gin Lys Ala Gin Asp Ser Tyr 

2220 2225 2230 



7026 



caa act cct cag aat cct gga att gta ccc cgt cct agt gaa ctt tat 
Gin Thr Pro Gin Asn Pro Gly He Val Pro Arg Pro Ser Glu Leu Tyr 
2235 . 2240 2245 



7074 



tac agt aaa att ggc cct get ttg aaa aca gtt ggg ctt age ctg gat 
Tyr Ser Lys. He Gly Pro Ala Leu Lys Thr Val Gly Leu Ser Leu Asp 
2250 2255 2260 2265 



7122 



gtg tec cgt egg gat tgg cct ctt cat gta atg aag gca gta ttg gaa 
Val Ser Arg Arg Asp Trp Pro Leu His Val Met Lys Ala Val Leu Glu 
2270 2275 2280 



7170 



gag tta atg gag gcc aca ccc ccg aat etc ctt gcc aaa gag etc tgg 7218 
Glu Leu Met Glu Ala Thr Pro Pro Asn Leu Leu Ala Lys Glu Leu Trp 
2285 2290 2295 

tea tct tgc aca aca cct gat gaa tgg tgg aga gtt acg cag tct tat 7266 
Ser Ser Cys Thr Thr Pro Asp Glu Trp Trp Arg Val Thr Gin Ser Tyr 



7 7 



mmm 2001-3111693 



#2 001-156088 



2300 2305 2310 

gca aga tct act gca gtc atg tct atg gtt gga tac ata att ggc ctt 7314 
Ala Arg Ser Thr Ala Val Met Ser Met Val Gly Tyr He He Gly Leu 
2315 2320 2325 

gga gac aga cat ctg gat aat gtt ctt ata gat atg acg act gga gaa 7362 
Gly Asp Arg His Leu Asp Asn Val Leu lie Asp Met Thr Thr Gly Glu 

2330 2335 2340 2345 

gtt gtt cac ata gat tac aat gtt tgc ttt gaa aaa ggt aaa age ctt 7410 
Val Val His He Asp Tyr Asn Val Cys Phe Glu Lys Gly Lys Ser Leu 
2350 2355 2360 

aga gtt cct gag aaa gta cct ttt cga atg aca caa aac att gaa aca 7458 
Arg Val Pro Glu Lys Val Pro Phe Arg Met Thr Gin Asn He Glu Thr 
2365 2370 2375 

gca ctg ggt gta act gga gta gaa ggt gta ttt agg ctt tea tgt gag 7506 
Ala Leu Gly Val Thr Gly Val Glu Gly Val Phe Arg Leu Ser Cys Glu 
2380 2385 2390 

cag gtt tta cac att atg egg cgt ggc aga gag acc. ctg ctg acg ctg 7554 
Gin Val Leu His He Met Arg Arg Gly Arg Glu Thr Leu Leu Thr Leu 
2395 2400 2405 

ctg gag gec ttt gtg tac gac cct ctg gtg gac tgg aca gca gga ggc 7602 
Leu Glu Ala Phe Val Tyr Asp Pro Leu Val Asp Trp Thr Ala Gly Gly 
2410 2415 2420 2425 
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sag get ggg ttt get ggt get gtc tat ggt gga ggt ggc cag cag gec 7650 
Glu Ala Gly Phe Ala Gly Ala Val Tyr Gly Gly Gly Gly Gin Gin Ala 
2430 2435 2440 

gag age aag cag age aag aga gag atg gag cga gag ate ace cgc age 7698 
Glu Ser Lys Gin Ser Lys Arg Glu Met Glu Arg Glu He Thr Arg Ser 
2445 2450 2455 



ctg ttt tct tct aga gta get gag att aag gtg aac tgg ttt aag aat 
Leu Phe Ser Ser Arg Val Ala Glu He Lys Val Asn Trp Phe Lys Asn 
2460 2465 2470 



7746 



aga gat gag atg ctg gtt gtg ctt ccc aag ttg gac ggt age tta gat 
Arg Asp Glu Het Leu Val Val Leu Pro Lys Leu Asp Gly Ser Leu Asp 
2475 2480 2485 



7794 



gaa tac eta age ttg caa gag caa ctg aca gat gtg gaa aaa ctg cag 7842 
Glu Tyr Leu Ser Leu Gin Glu Gin Leu Thr Asp Val Glu Lys Leu Gin 
2490 ■ 2495 2500 2505 

ggc aaa eta ctg gag gaa ata gag ttt eta gaa gga get gaa ggg gtg 7390 
Gly Lys Leu Leu Glu Glu He Glu Phe Leu Glu Gly Ala Glu Gly Val 
2510 2515 2520 

gat cat cct tct cat act ctg caa cac agg tat tct gag cac ace caa 7938 
Asp pis Pro Ser His Thr Leu Gin His Arg Tyr Ser Glu His Thr Gin, 
2525 2530 2535 
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eta cag act cag caa aga get gtt cag gaa gca ate cag gtg aag ctg 7986 
Leu Gin Thr Gin Gin Arg Ala Val Gin Glu Ala He Gin Val Lys Leu 
2540 2545 2550 

aat gaa ttt gaa caa tgg ata aca cat tat cag get gca ttc aat aat 8034 
Asn Glu Phe Glu Gin Trp He Thr Bis Tyr Gin Ala Ala Phe Asn Asn 
2555 2560 2565 

tta gaa gca aca cag ctt gca age ttg ctt caa gag ata age aca caa 8082 
Leu Glu Ala Thr Gin Leu Ala Ser Leu Leu Gin Glu He Ser Thr Gin 

2570 2575 2580 2585 

atg gac ctt ggt cct cca agt tac gtg cca gca aca gee ttt ctg cag 8130 
Met Asp Leu Gly Pro Pro Ser Tyr Val Pro Ala Thr Ala Phe Leu Gin 
2590 2595 2600 

aat get ggt cag gee cac ttg att age cag tgc gag cag ctg gag ggg 8178 
Asn Ala Gly Gin Ala His Leu He Ser Gin Cys Glu Gin Leu Glu Gly 
2605 2610 2615 

gag gtt ggt get etc ctg cag cag agg cgc tec gtg etc cgt ggc tgt 8226 
Glu Val Gly Ala Leu Leu Gin Gin Arg Arg Ser Val Leu Arg Gly Cys 
2620 2625 2630 

ctg gag caa ctg cat cac tat gca ace gtg gee ctg cag tat ccg aag 8274 
Leu Glu Gin Leu His His Tyr Ala Thr Val Ala Leu Gin Tyr Pro Lys 

2635 2640 2645 



gec ata ttt cag aaa cat cga att gaa cag tgg aag ace tgg atg gaa 



8322 
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Ala He Phe Gin Lys His Arg He Glu Gin Trp Lys Thr Trp Met Glu 
2650 2655 2660 2665 

gag etc ate tgt aac acc aca gta gag cgt tgt caa gag etc tat agg 8370 
Glu Leu He Cys Asn Thr Thr Val Glu Arg Cys Gin Glu Leu Tyr Arg 
2670 2675 2680 

aaa tat gaa atg caa tat get ccc cag cca ccc cca aca gtg tgt cag 8418 
Lys Tyr Glu Met Gin Tyr Ala Pro Gin Pro Pro Pro Thr Val Cys Gin 
2685 2690 2695 

ttc ate act gee act gaa atg acc ctg cag cga tac gca gca gac ate 8466 
Phe He Thr Ala Thr Glu Met Thr Leu Gin Arg Tyr Ala Ala Asp He 
2700 2705 2710 

aac age aga ctt att aga caa gtg gaa cgc ttg aaa cag gaa get gtc 8514 
Asn Ser Arg Leu He Arg Gin Val Glu Arg Leu Lys Gin Glu Ala Val 
2715 2720 2725 

act gtg cca gtt tgt gaa gat cag ttg aaa gaa att gaa cgt tgc att 8562 
Thr Val Pro Val Cys Glu Asp Gin Leu Lys Glu He Glu Arg Cys He 
2730 2735 2740 2745 

aaa gtt ttc ctt cat gag aat gga gaa gaa gga tct ttg agt eta gca 8610 
Lys Val Phe Leu His Glu Asn Gly Glu Glu Gly Ser Leu Ser Leu Ala 
2750 2755 2760 

agt gtt att att tct gec ctt tgt acc ctt aca agg cgt aac ctg atg 8658 
Ser Val He He Ser Ala Leu Cys Thr Leu Thr Arg Arg Asn Leu Met 
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2765 2770 2775 

atg gaa ggt gca gcg tea agt get gga gaa cag ctg gtt gat ctg act 8706 
Met Glu Gly Ala Ala Ser Ser Ala Gly Glu Gin Leu Val Asp Leu Thr 
2780 2785 2790 

tct egg gat gga gee tgg ttc ttg gag gaa etc tgc agt atg age gga 8754 
Ser Arg Asp Gly Ala Trp Phe Leu Glu Glu Leu Cys Ser Met Ser Gly 
2795 2800 2805 

aac gtc ace tgc ttg gtt cag tta ctg aag cag tgc cac ctg gtg cca 8802 
Asm Val Thr Cys Leu Val Gin Leu Leu Lys Gin Cys His Leu Val Pro 
2810 2815 2820 2825 



cag gac tta gat ate ccg aac ccc atg gaa gcg tct gag aca gtt cac 
Gin Asp Leu Asp He Pro Asn Pro Met Glu Ala Ser Glu Thr Val His 
2830 2835 2840 



8850 



tta gec aat gga gtg tat acc tea ctt cag gaa ttg aat teg aat ttc 8898 
Leu Ala Asn Gly Val Tyr Thr Ser Leu Gin Glu Leu Asn Ser Asn Phe 

2845 2850 2855 



egg caa ate ata ttt cca gaa gca ctt cga tgt tta atg aaa ggg gaa 
Arg Gin lie He Phe Pro Glu Ala Leu Arg Cys Leu Met Lys Gly Glu 
2860 2865 2870 



8946 



tac acg tta gaa agt atg ctg cat gaa ctg gac ggt ctt att gag cag 
Tyr Thr Leu Glu Ser Met Leu His Glu Leu Asp Gly Leu lie Glu Gin 
2875 2880 2885 



8994 
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acc acc gat ggc gtt ccc ctg cag act eta gtg gaa tct ctt cag gec 
Thr Thr Asp Gly Val Pro Leu Gin Thr Leu Val Glu Ser Len Gin Ala 
2890 2895 2900 2905 



9042 



tac tta aga aac gca get atg gga ctg gaa gaa gaa aca cat get cat 
Tyr Leu Arg Asn Ala Ala Met Gly Leu Glu Glu Glu Thr His Ala His 
2910 2915 2920 



9090 



tac ate gat gtt gee aga eta eta cat get cag tac ggt gaa tta ate 9138 
Tyr He Asp Val Ala Arg Leu Leu His Ala Gin Tyr Gly Glu Leu lie 
2925 2930 2935 



caa ccg aga aat ggt tea gtt gat gaa aca ccc aaa atg tea get ggc 
Gin Pro Arg Asn Gly Ser Val Asp Glu Thr Pro Lys Met Ser Ala Gly 
2940 2945 2950 



9186 



cag atg ctt ttg gta gca ttc gat ggc atg ttt get caa gtt gaa act 9234 
Gin Met Leu Leu Val Ala Phe Asp Gly Met Phe Ala Gin Val Glu Thr 

2955 2960 2965 

get ttc age tta tta gtt gaa aag ttg aac aag atg gaa att ccc ata 9282 
Ala Phe Ser Leu Leu Val Glu Lys Leu Asn Lys Met Glu He Pro He 
2970 2975 2980 2985 

get tgg cga aag att gac ate ata agg gaa gee agg agt act caa gtt 9330 
Ala Trp Arg Lys He Asp He He Arg Glu Ala Arg Ser Thr Gin Val 
2990 2995 3000 
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aat ttt ttt gat gat gat aat cac egg cag gtg eta gaa gag att ttc 9378 
Asn Phe Phe Asp Asp Asp Asn His Arg Gin Val Leu Glu Glu He Phe 
3005 3010 3015 

ttt eta aaa aga eta cag act att aag gag ttc ttc agg etc tgt ggt 9426 
Phe Leu Lys Arg Leu Gin Thr He Lys Glu Phe Phe Arg Leu Cys Gly 
3020 3025 3030 



acc ttt tct aaa aca ttg tea gga tea agt tea ctt gaa gat cag aat 
Thr Phe Ser Lys Thr Leu Ser Gly Ser Ser Ser Leu Glu Asp Gin Asn 
3035 3040 . 3045 



9474 



act gtg aat ggg cct gta cag att gtc aat gtg aaa acc ctt ttt aga 
Thr Val Asn Gly Pro Val Gin He Val Asn Val Lys Thr Leu Phe Arg 
3050 3055 3060 3065 



9522 



aac tct tgt ttc agt gaa gac caa atg gee aaa cct ate aag gca ttc 
Asn Ser Cys Phe Ser Glu Asp Gin Met Ala Lys Pro He Lys Ala Phe 
3070 3075 3080 



9570 



aca get gac ttt gtg agg cag etc ttg ata ggg eta ccc aac caa gee 9618 
Thr Ala Asp Phe Val Arg Gin Leu Leu lie Gly Leu Pro Asn Gin Ala 
3085 3090 3095 



etc gga etc aca ctg tgc agt ttt ate agt get ctg ggt gta gac ate 
Leu Gly Leu Thr Leu Cys Ser Phe He Ser Ala Leu Gly Val Asp He 
• 3100 3105 3110 



9666 



att get caa gta gag gca aag gac ttt ggt gee gaa age aaa gtt tct 9714 
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He Ala Gin Val Glu Ala Lys Asp Phe Gly Ala Glu Ser Lys Val Ser 
3115 3120 3125 



gtt gat gat etc tgt aag aaa gcg gtg gaa cat aac ate cag ata ggg 
Val Asp Asp Leu Cys Lys Lys Ala Val Glu His Asn He Gin He Gly 
3130 3135 3140 3145 



9762 



aag ttc tct cag ctg gtt atg aac agg gca act gtg tta gca agt tct 
Lys Phe Ser Gin Leu Val Met Asn Arg Ala Thr Val Leu Ala Ser Ser 
3150 3155 3160 



9810 



tac gac act gec tgg aag aag cat gac ttg gtg cga agg eta gaa acc 
Tyr Asp Thr Ala Trp Lys Lys His Asp Leu Val Arg Arg Leu Glu Thr 
3165 3170 3175 



9858 



agt att tct tct tgt aag aca age ctg cag egg gtt cag ctg cat att 
Ser He Ser Ser Cys Lys Thr Ser Leu Gin Arg Val Gin Leu His He 
3180 3185 3190 



9906 



gec atg ttt cag tgg caa cat gaa gat eta ctt ate aat aga cca caa 
Ala Met Phe Gin Trp Gin His Glu Asp Leu Leu He Asn Arg Pro Gin 
3195 3200 3205 



9954 



gec atg tea gtc aca cct ccc cca egg tct get ate eta acc age atg 10002 
Ala Het Ser Val Thr Pro Pro Pro Arg Ser Ala He Leu Thr Ser Met 
3210 3215 3220 3225 

aaa aag aag ctg cat acc ctg age cag att gaa act tct att gcg aca 10050 
Lys Lys Lys Leu His Thr Leu Ser Gin He Glu Thr Ser He Ala Thr 
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3230 3235 3240 

gtt cag gag aag eta get gca ctt gaa tea agt att gaa cag cga etc 10098 
Val Gin Gin Lys Leu Ala Ala Leu Glu Ser Ser He Glu Gin Arg Leu 

3245 3250 3255 

aag tgg gca ggt ggt gee aac cct gca ttg gec cct gta eta caa gat 10146 
Lys Trp Ala Gly Gly Ala Asn Pro Ala Leu Ala Pro Val Leu Gin Asp 
3260 3265 3270 



ttt gaa gca acg ata get gaa aga aga aat ctt gtc ctt aaa gag age 10194 
Phe Glu Ala Thr He Ala Glu Arg Arg Asn Leu Val Leu Lys Glu Ser 

3275 3280 3285 

caa aga gca agt cag gtc aca ttt etc tgc age aat ate att cat ttt 10242 
Gin Arg Ala Ser Gin Val Thr Phe Leu Cys Ser Asn He He His Phe 
3290 3295 3300 3305 

gaa agt tta cga aca aga act gca gaa gee tta aac ctg gat gcg gcg 10290 
Glu Ser Leu Arg Thr Arg Thr Ala Glu Ala Leu Asn Leu Asp Ala Ala 
3310 3315 3320 

tta ttt gaa eta ate aag cga tgt cag cag atg tgt teg ttt gca tea 10338 
Leu Phe Glu Leu He Lys Arg Cys Gin Gin Met Cys Ser Phe Ala Ser 
3325 3330 3335 

cag ttt aac agt tea gtg tct gag tta gag ctt cgt tta tta cag aga 10386 
Gin Phe Asn Ser Ser Val Ser Glu Leu Glu Leu Arg Leu Leu Gin Arg 
3340 3345 3350 
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gtg gac act ggt ctt gaa cat cct att ggc age tct gaa tgg ctt ttg 10434 
Val Asp Thr Gly Leu Glu His Pro He Gly Ser Ser Glu Trp Leu Leu 

3355 3360 3365 

tea gca cac aaa cag ttg acc cag gat atg tct act cag agg gca att 10482 
Ser Ala His Lys Gin Leu Thr Gin Asp Met Ser Thr Gin Arg Ala He 
3370 3375 3380 3385 



cag aca gag aaa gag cag cag ata gaa acg gtc tgt gaa aca att cag 10530 
Gin Thr Glu Lys Glu Gin Gin He Glu Thr Val Cys Glu Thr lie Gin 
3390 3395 3400 



aat ctg gtt gat aat ata aag act gtg etc act ggt cat aac cga cag 10578 
Asn Leu Val Asp Asn He Lys Thr Val Leu Thr Gly His Asn Arg Gin 
3405 3410 3415 



ctt gga gat gtc aaa cat etc ttg aaa get atg get aag gat gaa gaa 10626 
Leu Gly Asp Val Lys His Leu Leu Lys Ala Met Ala Lys Asp Glu Glu 

3420 3425 3430 

get get ctg gca gat ggt gaa gat gtt ccc tat gag aac agt gtt agg 10674 
Ala Ala Leu Ala Asp Gly Glu Asp Val Pro Tyr Glu Asn Ser Val Arg 
3435 3440 3445 

caa aca gtt 10722 
Gin Thr Val 

3465 



cag ttt ttg ggt gaa tat aaa tea tgg caa gac aac att 
Gin Phe Leu Gly Glu Tyr Lys Ser Trp Gin Asp Asn He 
3450 3455 3460 
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eta ttt aca tta gtc cag get atg ggt cag gtt cga agt caa gaa cac 10770 
Leu Phe Thr Leu Val Gin Ala Met Gly Gin Val Arg Ser Gin Gin His 
3470 3475 3480 

gtt gaa atg etc cag gaa ate act ccc acc ttg aaa gaa ctg aaa aca 10818 
Val Glu Met Leu Gin Glu He Thr Pro Thr Leu Lys Glu- Leu Lys Thr 
3485 3490 3495 

caa agt cag agt ate tat aat aat tta gtg agt ttt gca tea ccc tta 10866 
Gin Ser Gin Ser He Tyr Asn Asn Leu Val Ser Phe Ala Ser Pro Leu 
3500 3505 3510 

gtc acc gat gca aca aat gaa tgt teg agt cca acg tea tct get act 10914 
Val Thr Asp Ala Thr Asn Glu Cys Ser Ser Pro Thr Ser Ser Ala Thr 
3515 3520 3525 

tat cag cca tec ttc get gca gca gtc egg agt aac act ggc cag aag 10962 
Tyr Gin Pro Ser Phe Ala Ala Ala Val Arg Ser Asn Thr Gly Gin Lys 

3530 3535 3540 3545 

act cag cct gat gtc atg tea cag aat get aga aag ctg ate cag aaa 11010 
Thr Gin Pro Asp Val Met Ser Gin Asn Ala Arg Lys Leu He Gin Lys 
3550 3555 3550 

aat ctt get aca tea get gat act cca cca age acc gtt cca gga act 11058 
Asn Leu Ala Thr Ser Ala Asp Thr Pro Pro Ser Thr Val Pro Gly Thr 
3565 3570 3575 

ggc aag agt gtt get tgt agt cct aaa aag gca gtc aga gac cct aaa 11106 
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Gly Lys Ser Val Ala Cys Ser Pro Lys Lys Ala Val Arg Asp Pro Lys 
3580 3585 3590 

act ggg aaa gcg gtg caa gag aga aac tec tat gca gtg agt gtg tgg 11154 
Thr Gly Lys Ala Val Gin Glu Arg Asn Ser Tyr Ala Val Ser Val Trp 
3595 3600 3605 

aag aga gtg aaa gec aag tta gag ggc cga gat gtt gat ccg aat agg 11202 
Lys Arg Val Lys Ala Lys Leu Glu Gly Arg Asp Val Asp Pro Asn Arg 
3610 3615 3620 3625 

agg atg tea gtt get gaa cag gtt gac tat gtc att aag gaa gca act 11250 
Arg Met Ser Val Ala Glu Gin Val Asp Tyr Val He Lys Glu Ala Thr 
3630 3635 3640 

aat eta gat aac ttg get cag ctg tat gaa ggt tgg aca gec tgg gtg 11298 
Asn Leu Asp Asn Leu Ala Gin Leu Tyr Glu Gly Trp Thr Ala Trp Val 

3645 3650 3655 

tga atggcaagac agtagatgag tctggttaag cgaggtcaga catccaccag 11351 



aatcaactca gcctcaggca tccaaagcca caccacagtc ggtggtgatg caactggggg 11411 
cttactctga ggaaacctag gaaatctegg tgcactagga agtgaatccc gcaggacagc 11471 
tgcactcagg gatacgccca acaccatggc ctgcaacccc agggtcaa'gg gtgaaggaaa 11531 



gcaaagctca ccgcctgaac aeggagattg tctttctgcc acagaacagc ageagaegtg 11591 
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tcgggaggtt agctgcggaa agaaatcggg atgccgcgga gcacagagtg atttggaact 11651 
ccattccacc tgaccctgtg tgtacaatcc aggaaaaaaa caaaccccac tcagaaacag 11711 
agaaaactgg ggtcgcgaag aaatcacagc caaggaagat ttgatgcatt cagattctcg 11771 
tgtaacactt gttgcttggc aacagtactg gttgggttga ccagtaagta gaaaaaggct 11831 
aaaggctatg cgatatgaat ttcagaaatg gactgaaaat ggagagctat gtaacagata 11891 
cactacagta gaagaactta cttctgaaat gaagggaaaa aaaccacccc atcgttccct 11951 
actcctcccc accacttacc cgttccccct ttacctaatc tagtagatta gccatctttc 12011 
aaattcactt ttatttcagt ccttatattt catatacttc cgtctcgatg ctgttaacaa 12071 
cttctgataa catggaaaat tcaaggattg tttaaaggtc tgatgatcac acacaaaatg 12131 
taattccggt tatttaagtc atttctgtga ttctatcatg tacagtttcc agaattgtca 12191 
ctgtgcattc aaaagtaatg aatctaacag acatttgatt taatgtacac tcccttttgc 12251 
ttatagtgtg catttttttt ggaggtcatt caaattttcc ctcttctgtg atagctgtag 12311 
tttctttcat agaaagtagc taatccagtg taatctttta cctttttaaa aaccaagata 12371 
gagtatctat tagagtttta cattgttgat gatagattaa caataaagtg atgttctggt 12431 
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ggaggtagac tgaaattttt ttaattcatg tttttcattt gatactttta atttacactt 12491 
agtaaattaa aagttgttta atttacttgg cattttagga catgtacatg aaacagtgaa 12551 
aatgagatcc accaacatct tttattaagt tcagttatta gtctgtgaag tgctttactt 12611 
tttgcacaat tttaatagct tgctattcag taatacatta tagtgaattc atgatcaagg 12671 
tttccttaaa tttagcattg catttcagta ctgactgtgt aagctaaatt gctgatccaa 12731 
aataaaaacc cagactagaa tagggttctt aaaatcaagt atcaatacaa aatagaacac 12791 
aattaaaatc ttaattgttg gctgggcaca gtggctcacg cctgtaatcc cagcactttg 12851 
ggaggccgag gcgggcggat catgaggtta ggagagcgag accatcctgg ctaacacggt 12911 
gaaaccccgt ctttactaaa atacaaaaaa aattagccgg gtgtggtggc gggcgcctgt 12971 
agtcccagct actcgggagg ctgaggcagg agaatggcgt gaacccagga ggcggagctt 13031 
gcagtgagcc gagattgtgc cactgcactc cagcctgggc aacagagcta gactctgtgt 13091 
caaaaataaa tgactagat 13110 

<210> 2 
<211> 3657 
<212> PUT 

<213> Homo sapiens 
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<400> 2 

Met Ser Arg Arg Ala Pro Gly Ser Arg Leu Ser Ser Gly Gly Thr Asn 

1 5 10 15 

Tyr Ser Arg Ser Trp Asn Asp Trp Gin Pro Arg Thr Asp Ser Ala Ser 

20 25 30 

Ala Asp Pro Gly Asn Leu Lys Tyr Ser Ser Ser Arg Asp Arg Gly Gly 

35 40 45 

Ser Ser Ser Tyr Gly Leu Gin Pro Ser Asn Ser Ala Val Val Ser Arg 

50 55 60 

Gin Arg flis Asp Asp Thr Arg Val His Ala Asp He Gin Asn Asp Glu 
65 70 75 80 

Lys Gly Gly Tyr Ser Val Asn Gly Gly Ser Gly Glu Asn Thr Tyr Gly 

85 90 95 

Arg Lys Ser Leu Gly Gin Glu Leu Arg Val Asn Asn Val Thr Ser Pro 

100 105 no 

Glu Phe Thr Ser Val Gin His Gly Ser Arg Ala Leu Ala Thr Lys Asp 

115 120 125 

Met Arg Lys Ser Gin Glu Arg Ser Met Ser Tyr Ser Asp Glu Ser Arg 

130 135 140 

Leu Ser Asn Leu Leu Arg Arg He Thr Arg Glu Asp Asp Arg Asp Arg 
145 150 155 160 

Arg Leu Ala Thr Val Lys Gin Leu Lys Glu Phe lie Gin Gin Pro Glu 

165 170 175 

Asn Lys Leu Val Leu Val Lys Gin Leu Asp Asn He Leu Ala Ala Val 

180 185 190 

His Asp Val Leu Asn Glu Ser Ser Lys Leu Leu Gin Glu Leu Arg Gin 

195 200 '205 

Glu Gly Ala Cys Cys Leu Gly Leu Leu Cys Ala Ser Leu Ser Tyr Glu 
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210 215 220 

Ala Glu Lys He Phe Lys Trp He Phe Ser Lys Phe Ser Ser Ser Ala 
225 230 235 240 

Lys Asp Glu Val Lys Leu Leu Tyr Leu Cys Ala Thr Tyr Lys Ala Leu 

245 250 255 

Glu Thr Val Gly Glu Lys Lys Ala Phe Ser Ser Val Met Gin Leu Val 

260 265 270 

Met Thr Ser Leu Gin Ser He Leu Glu Asn Val Asp Thr Pro Glu Leu 

275 280 285 

Leu Cys Lys Cys Val Lys Cys He Leu Leu Val Ala Arg Cys Tyr Pro 

290 295 300 

His He Phe Ser Thr Asn Phe Arg Asp Thr Val Asp He Leu Val Gly 
305 310 315 320 

Trp His lie Asp Bis Thr Gin Lys Pro Ser Leu Thr Gin Gin Val Ser 

325 330 335 

Gly Trp Leu Gin Ser Leu Glu Pro Phe Trp Val Ala Asp Leu Ala Phe 

340 345 350 

Ser Thr Thr Leu Leu Gly Gin Phe Leu Glu Asp Met Glu Ala Tyr Ala 

355 360 365 

Glu Asp Leu Ser His Val Ala Ser Gly Glu Ser Val Asp Glu Asp Val 

370 375 380 

Pro Pro Pro Ser Val Ser Leu Pro Lys Leu Ala Ala Leu Leu Arg Val 
385 390 395 400 

Phe Ser Thr Val Val Arg Ser He Gly Glu Arg Phe Ser Pro He Arg 

405 410 415 

Gly Pro Pro lie Thr Glu Ala Tyr Val Thr Asp Val Leu Tyr Arg Val 

420 425 430 

Met Arg Cys Val Thr Ala Ala Asn Gin Val Phe Phe Ser Glu Ala Val 
435 440 445 



93 
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Leu Thr Ala Ala Asn Glu Cys Val Gly Val Leo Leu Gly Ser Leu Asp 

450 455 
Pro Ser Met Thr He His Cys Asp Met Val lie Thr Tyr Gly Leu Asp 
465 . 470 475 480 

Gin Leu Glu Asn Cys Gin Thr Cys Gly Thr Asp Tyr He He Ser Val 

485 490 495 

Leu Asn Leu Leu Thr Leu He Val Glu Gin He Asn Thr Lys Leu Pro 

500 505 510 

Ser Ser Phe Val Glu Lys Leu Phe lie Pro Ser Ser Lys Leu Leu Phe 

515 520 525 

Leu Arg Tyr His Lys Glu Lys Glu Val Val Ala Val Ala His Ala Val 

530 535 540 

Tyr Gin Ala Val Leu Ser Leu Lys Asn He Pro Val Leu Glu Thr Ala 
545 550 555 560 

Tyr Lys Leu He Leu Gly Glu Met Thr Cys Ala Leu Asn Asn Leu Leu 

565 570 575 

His Ser Leu Gin Leu Pro Glu Ala Cys Ser Glu He Lys His Glu Ala 

580 585 590 

Phe Lys Asn His Val Phe Asn Val Asp Asn Ala Lys Phe Val Val Lys 

595 600 605 

Phe Asp Leu Ser Ala Leu Thr Thr He Gly Asn Ala Lys Asn Ser Leu 

610 615 620 

He Gly Het Trp Ala Leu Ser Pro Thr Val Phe Ala Leu Leu Ser Lys 
625 630 635 640 

Asn Leu Met lie Val His Ser Asp Leu Ala Val His Phe Pro Ala He 

645 650 655 

Gin Tyr Ala Val Leu Tyr Thr Leu Tyr Ser His Cys Thr Arg His Asp 

660 665 670 

His Phe He Ser Ser Ser Leu Ser Ser Ala Ser Pro Ser Leu Phe Asp 
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675 680 685 

Gly Ala Val He Ser Thr Val Thr Thr Ala Thr Lys Lys His Phe Ser 

690 695 700 

lie He Leu Asn Leo Leu Gly He Leu Leu Lys Lys Asp Asn Leu Asn 
705 710 715 720 

Gin Asp Thr Arg Lys Leu Leu Met Thr Trp Ala Leu Glu Ala Ala Val 

725 730 735 

Leu Met Arg Lys Ser Glu Thr Tyr Ala Pro Leu Phe Ser Leu Pro Ser 

740 745 750 

Phe His Lys Phe Cys Lys Gly Leu Leu Ala Asn Thr Leu Val Glu Asp 

755 760 765 

Val Asn He Cys Leu Gin Ala Cys Ser Ser Leu His Ala Leu Ser Ser 

.770 775 780 

Ser Leu Pro Asp Asp Leu Leu Gin Arg Cys Val Asp Val Cys Arg Val 
785 790 795 800 

Gin Leu Val His Ser Gly Thr Arg lie Arg Gin Ala Phe Gly Lys Leu 

805 810 815 

Leu Lys Ser He Pro Leu Asp Val Val Leu Ser Asn Asn Asn His Thr 

820 825 830 

Glu He Gin Glu He Ser Leu Ala Leu Arg Ser His Met Ser Lys Ala 

835 840 845 

Pro Ser Asn Thr Phe His Pro Gin Asp Phe Ser Asp Val He Ser Phe 

850 855 860 

He Leu Tyr Gly Asn Ser His Arg Thr Gly Lys Asp Asn Trp Leu Glu 
865 870 875 880 

Arg Leu Phe Tyr Ser Cys Gin Arg Leu Asp Lys Arg Asp Gin Ser Thr 

885 890 895 

He Pro Arg Asn Leu Leu Lys Thr Asp Ala Val Leu Trp Gin Trp Ala 
900 905 910 
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He Trp Glu Ala Ala Gin Phe Thr Val Leu Ser Lys Leu Arg Thr Pro 

915 920 925 

Leu Gly Arg Ala Gin Asp Thr Phe Gin Thr He Glu Gly He He Arg 

930 935 940 

Ser Leu Ala Ala His Thr Leu Asn Pro Asp Gin Asp Val Ser Gin Trp 
945 950 955 960 

t 

Thr Thr Ala Asp Asn Asp Glu Gly His Gly Asn Asn Gin Leu Arg Leu 

965 970 975 

Val Leu Leu Leu Gin Tyr Leu Glu Asn Leu Glu Lys Leu Met. Tyr Asn 

980 985 990 

Ala Tyr Glu Gly Cys Ala Asn Ala Leu Thr Ser Pro Pro Lys Val He 

995 1000 1005 

Arg Thr Phe Phe Tyr Thr Asn Arg Gin Thr Cys Gin Asp Trp Leu Thr 

1010 1015 1020 

Arg He Arg Leu Ser lie Met Arg Val Gly Leu Leu Ala Gly Gin Pro 
1° 25 1030 1035 1040 

Ala Val Thr Val Arg His Gly Phe Asp Leu Leu Thr Glu Met Lys Thr 

1045 1050 1055 

Thr Ser Leu Ser Gin Gly Asn Glu Leu Glu Val Thr He Met Met Val 

1060 1065 1070 

Val Glu Ala Leu Cys Glu Leu His Cys Pro Glu Ala He Gin Gly He 

1075 1080 1085 

Ala Val Trp Ser Ser Ser He Val Gly Lys Asn Leu Leu Trp He Asn 

1090 * 1095 noo 

Ser Val Ala Gin Gin Ala Glu Gly Arg Phe Glu Lys Ala Ser Val Glu 
1105 mo m5 112Q 

Tyr Gin Glu His Leu Cys Ala Met Thr Gly Val Asp Cys Cys He Ser 

H25 1130 1135 

Ser Phe Asp Lys Ser Val Leu Thr Leu Ala Asn Ala Gly Arg Asn Ser 
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1140 1145 H50 

Ala Ser Pro Lys His Ser Leu Asn Gly Glu Ser Arg Lys Thr Val Leu 

1155 1160 H65 

Ser Lys Pro Thr Asp Ser Ser Pro Glu Val He Asn Tyr Leu Gly Asn 

1170 1175 iiso 

Lys Ala Cys Glu Phe Tyr He Ser He Ala Asp Trp Ala Ala Val Gin 
1185 "W 1195 1200 

Glu Trp Gin Asn Ala He His Asp Leu Lys Lys Ser Thr Ser Ser Thr 

1205 1210 1215 

Ser Leu Asn Leu Lys Ala Asp Phe Asn Tyr He Lys Ser Leu Ser Ser 

1220 1225 1230 

Phe Glu Ser Gly Lys Phe Val Glu Cys Thr Glu Gin Leu Glu Leu Leu 

1235 1240 1245 

Pro Gly Glu Asn He Asn Leu Leu Ala Gly Gly Ser Lys Glu Lys He 

12 50 1255 1260 

Asp Met Lys Lys Leu Leu Pro Asn Met Leu Ser Pro Asp Pro Arg Glu 

1265 127 ° 1275 1280 

Leu Gin Lys Ser lie Glu Val Gin Leu Leu Arg Ser Ser Val Cys Leu 

I 285 1290 1295 

Ala Thr Ala Leu Asn Pro He Glu Gin Asp Gin Lys Trp Gin Ser He 

1300 1305 1310 

Thr Glu Asn Val Val Lys Tyr Leu Lys Gin Thr Ser Arg lie Ala He 

1315 1320 1325 

Gly Pro Leu Arg Leu Ser Thr Leu Thr Val Ser Gin Ser Leu Pro Val 

1330 1335 1340 

Leu Ser Thr Leu Gin Leu Tyr Cys Ser Ser Ala Leu Glu Asn Thr Val 
1345 1350 1355 1360 

Ser Asn Arg Leu Ser Thr Glu Asp Cys Leu He Pro Leu Phe Ser Glu 
1365 1370. 1375 
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Ala Leu Arg Ser Cys Lys Gin His Asp Val Arg Pro Trp Met Gin Ala 

1380 1385 1390 

Leu Arg Tyr Thr Met Tyr Gin Asn Gin Leu Leu Glu Lys He Lys Glu 

1395 1400 1405 

Gin Thr Val Pro He Arg Ser Bis Leu Met Glu Leu Gly Leu Thr Ala 

1410 1415 1420 

Ala Lys Phe Ala Arg Lys Arg Gly Asn Val Ser Leu Ala Thr Arg Leu 
1425 1430 1435 i 4 40 

Leu Ala Gin Cys Ser Glu Val Gin Leu Gly Lys Thr Thr Thr Ala Gin 

1445 1450 1455 

Asp Leu Val Gin His Phe Lys Lys Leu Ser Thr Gin Gly Gin Val Asp 

1460 1465 1470 

Glu Lys Trp Gly Pro Glu Leu Asp He Glu Lys Thr Lys Leu Leu Tyr 

1475 1480 1485 

Thr Ala Gly Gin Ser Thr His Ala Met Glu Met Leu Ser Ser Cys Ala 

1490 1495 1500 

He Ser Phe Cys Lys Ser Val Lys Ala Glu Tyr Ala Val Ala Lys Ser 
1505 151° 1515 1520 

He Leu Thr Leu Ala Lys Trp He Gin Ala Glu Trp Lys Glu lie Ser 

1525 1530 1535 

Gly Gin Leu Lys Gin Val Tyr Arg Ala Gin His Gin Gin Asn Phe Thr 

1540 1545 1550 

Gly Leu Ser Thr Leu Ser Lys Asn He Leu Thr Leu lie Glu Leu Pro 

1555 1560 i5 6 5 

Ser Val Asn Thr Met Glu Glu Glu Tyr Pro Arg He Glu Ser Glu Ser 

1570 1575 1580 

Thr Val His He Gly Val Gly Glu Pro Asp Phe He Leu Gly Gin Leu 
1585 1590 1595 i6oo 

Tyr His Leu Ser Ser Val Gin Ala Pro Glu Val Ala Lys Ser Trp Ala 
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1605 1610 1615 

Ala Leu Ala Ser Trp Ala Tyr Arg Trp Gly Arg Lys Val Val Asp Asn 

1620 1625 1630 

Ala Ser Gin Gly Glu Gly Val Arg Leu Leu Pro Arg Glu Lys Ser Glu 

1635 1640 1645 

Val Gin Asn Leu Leu Pro Asp Thr He Thr Glu Glu Glu Lys Glu Arg 

1650 1655 1660 

He Tyr Gly He Leu Gly Gin Ala Val Cys Arg Pro Ala Gly He Gin 
1665 1670 1675 1680 

Asp Glu Asp He Thr Leu Gin He Thr Glu Ser Glu Asp Asn Glu Glu 

1685 1690 1695 

Asp Asp Met Val Asp Val He Trp Arg Gin Leu He Ser Ser Cys Pro 

1700 1705 1710 

Trp Leu Ser Glu Leu Asp Glu Ser Ala Thr Glu Gly Val He Lys Val 

1715 1720 1725 

Trp Arg Lys Val Val Asp Arg He Phe Ser Leu Tyr Lys Leu Ser Cys 

1730 1735 1740 

Ser Ala Tyr Phe Thr Phe Leu Lys Leu Asn Ala Gly Gin He Pro Leu 
I 745 1750 1755 1760 

Asp Glu Asp Asp Pro Arg Leu His Leu Ser His Arg Val Glu Gin Ser 

1765 1770 1775 

Thr Asp Asp Met He Val Met Ala Thr Leu Arg Leu Leu Arg Leu Leu 

1780 1785 1790 

Val Lys His Ala Gly Glu Leu Arg Gin Tyr Leu Glu His Gly Leu Glu 

1795 1800 1805 

Thr Thr Pro Thr Ala Pro Trp Arg Gly lie He Pro Gin Leu Phe Ser 

1810 1815 1820 

Arg Leu Asn His Pro Glu Val Tyr Val Arg Gin Ser He Cys Asn Leu 
1825 1830 1835 1840 
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Leu Cys Arg Val Ala Gin Asp Ser Pro His Leu He Leu Tyr Pro Ala 

1845 1850 1855 

He Val Gly Thr He Ser Leu Ser Ser Glu Ser Gin Ala Ser Gly Asn 

1860 1865 1870 

Lys Phe Ser Thr Ala He Pro Thr Leu Leu Gly Asn He Gin Gly Glu 

1875 1880 1885 

Glu Leu Leu Val Ser Glu Cys Glu Gly Gly Ser Pro Pro Ala Ser Gin 

1890 1895 1900 

Asp Ser Asn Lys Asp Glu Pro Lys Ser Gly Leu Asn Glu Asp Gin Ala 
1905 1910 1915 1920 

Met Met Gin Asp Cys Tyr Ser Lys He Val Asp Lys Leu Ser Ser Ala 

1925 1930 1935 

Asn Pro Thr Met Val Leu Gin Val Gin Het Leu Val Ala Glu Leu Arg 

1940 1945 1950 

Arg Val Thr Val Leu Trp Asp Glu Leu .Trp Leu Gly Val Leu Leu Gin 

1955 I960 1965 

Gin His Het Tyr Val Leu Arg Arg He Gin Gin Leu Glu Asp Glu Val 

1970 1975 1980 

Lys Arg Val Gin Asn Asn Asn Thr Leu Arg Lys Glu Glu Lys He Ala 
1985 1990 1995 2000 

He Met Arg Glu Arg His Thr Ala Leu Met Lys Pro He Val Phe Ala 

2005 2010 2015 

Leu Glu His Val Arg Ser lie Thr Ala Ala Pro Ala Glu Thr Pro His 

2020 2025 2030 

Glu Lys Trp Phe Gin Asp Asn Tyr Gly Asp Ala He Glu Asn Ala Leu 

2035 2040 2045 

Glu Lys Leu Lys Thr Pro Leu Asn Pro Ala Lys Pro Gly Ser Ser Trp 

2050 2055 2060 

He Pro Phe Lys Gin He Met Leu Ser Leu Gin Gin Arg Ala Gin Lys 
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2065 



2070 



2075 



2080 



Arg Ala Ser Tyr lie Leu Arg Leu Glu Glu He Ser Pro Trp Leu Ala. 

2085 2090 2095 

Ala Met Thr Asn Thr Glu He Ala Leu Pro Gly Glu Val Ser Ala Arg 

2100 2105 2110 

Asp Thr Val Thr He His Ser Val Gly Gly Thr He Thr lie Leu Pro 

2115 2120 2125 

Thr Lys Thr Lys Pro. Lys Lys Leu Leu Phe Leu Gly Ser Asp Gly Lys 

2130 2135 2140 

Ser Tyr Pro Tyr Leu Phe Lys Gly Leu Glu Asp Leu His Leu Asp Glu 
2145 2150 2155 2160 

Arg He Met Gin Phe Leu Ser He Val Asn Thr Met Phe Ala Thr He 

2165 2170 2175 

Asn Arg Gin Glu Thr Pro Arg Phe His Ala Arg His Tyr Ser Val Thr 

2180 2185 2190 

Pro Leu Gly Thr Arg Ser Gly Leu He Gin Trp Val Asp Gly Ala Thr 

2195 2200 2205 

Pro Leu Phe Gly Leu Tyr Lys Arg Trp Gin Gin Arg Glu Ala Ala Leu 

2210 2215 . 2220 

Gin Ala Gin Lys Ala Gin Asp Ser Tyr Gin Thr Pro Gin Asn Pro Gly 
2225 2230 2235 2240 

He Val Pro Arg Pro Ser Glu Leu Tyr Tyr Ser Lys He Gly Pro Ala 

2245 2250 2255 

Leu Lys Thr Val Gly Leu Ser Leu Asp Val Ser Arg Arg Asp Trp pro 

2260 2265 2270 

Leu His Val Met Lys Ala Val Leu Glu Glu Leu Met Glu Ala Thr Pro 

2275 2280 2285 

Pro Asn Leu Leu Ala Lys Glu Leu Trp Ser Ser Cys Thr Thr Pro Asp 
2290 2295 2300 
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Glu Trp Trp Arg Val Thr Gin Ser Tyr Ala Arg Ser Thr Ala Val Met 
2305 2310 2315 2320 

Ser Met Val Gly Tyr lie He Gly Leu Gly Asp Arg His Leu Asp Asn 

2325 2330 2335 

Val Leu He Asp Met Thr Thr Gly Glu Val Val His He Asp Tyr Asn 

2340 2345 2350 

Val Cys Phe Glu Lys Gly Lys Ser Leu Arg Val Pro Glu Lys Val Pro 

2355 2360 2365 

Phe Arg Met Thr Gin Asn He Glu Thr Ala Leu Gly Val Thr Gly Val 

2370 2375 2380 

Glu Gly Val Phe Arg Leu Ser Cys Glu Gin Val Leu His He Met Arg 
2385 2390 2395 2400 

Arg Gly Arg Glu Thr Leu Leu Thr Leu Leu Glu Ala Phe Val Tyr Asp 

2405 2410 2415 

Pro Leu Val Asp Trp Thr Ala Gly Gly Glu Ala Gly Phe Ala Gly Ala 

2420 2425 2430 

Val Tyr Gly Gly Gly Gly Gin Gin Ala Glu Ser Lys Gin Ser Lys Arg 

2435 2440 2445 

Glu Bet Glu Arg Glu He Thr Arg Ser Leu Phe Ser Ser Arg Val Ala 

2450 2455 2460 

Glu He Lys Val Asn Trp Phe Lys Asn Arg Asp Glu Met Leu Val Val 
2465 2470 2475 2480 

Leu Pro Lys Leu Asp Gly Ser Leu Asp Glu Tyr Leu Ser Leu Gin Glu 

2485 2490 2495 

Gin Leu Thr Asp Val Glu Lys Leu Gin Gly Lys Leu Leu Glu Glu He 

2500 2505 2510 

Glu Phe Leu Glu Gly Ala Glu Gly Val Asp His Pro Ser His Thr Leu 

2515 2520 2525 

Gin His Arg Tyr Ser Glu His Thr Gin Leu Gin Thr Gin Gin Arg Ala 
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2530 2535 2540 

Val Gin Glu Ala He Gin Val Lys Leu Asn Glu Phe Glu Gin Trp He 
2545 2550 2555 2560 

Thr His Tyr Gin Ala Ala Phe Asn Asn Leu Glu Ala Thr Gin Leu Ala 

2565 2570 2575 

Ser Leu Leu Gin Glu lie Ser Thr Gin Met Asp Leu Gly Pro Pro Ser 

2580 2585 2590 

Tyr Val Pro Ala Thr Ala Phe Leu Gin Asn Ala Gly Gin Ala His Leu 

2595 2600 2605 

He Ser Gin Cys Glu Gin Leu Glu Gly Glu Val Gly Ala Leu Leu Gin 

2610 2615 2620 

Gin Arg Arg Ser Val Leu Arg Gly Cys Leu Glu Gin Leu His His Tyr 
2625 2630 2635 2640 

Ala Thr Val Ala Leu Gin Tyr. Pro Lys Ala He Phe Gin Lys His Arg 

2645 2650 2655 

He Glu Gin Trp Lys Thr Trp Met Glu Glu Leu lie Cys Asn Thr Thr 

2660 2665 2670 

Val Glu Arg Cys Gin Glu Leu Tyr Arg Lys Tyr Glu Met Gin Tyr Ala 

2675 2680 2685 

Pro Gin Pro Pro Pro Thr Val Cys Gin Phe He Thr Ala Thr Glu Met 

2690 2695 2700 

Thr Leu Gin Arg Tyr Ala Ala Asp He Asn Ser Arg Leu He Arg Gin 
2705 2710 2715 2720 

Val Glu Arg Leu Lys Gin Glu Ala Val Thr Val Pro Val Cys Glu Asp 

2725 2730 2735 

Gin Leu Lys Glu He Glu Arg Cys He Lys Val Phe Leu His Glu Asn 

2740 2745 2750 

Gly Glu Glu Gly Ser Leu Ser Leu Ala Ser Val He He Ser Ala Leu 
2755 2760 2765 
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Cys Thr Leu Thr Arg Arg Asn Leu Met Met Glu Gly Ala Ala Ser Ser 

2770 2775. 2780 

Ala Gly Glu Gin Leu Val Asp Leu Thr Ser Arg Asp Gly Ala Trp Phe 
2785 2790 2795 2800 

Leu Glu Glu Leu Cys Ser Met Ser Gly Asn Val Thr Cys Leu Val Gin 

2805 2810 2815 

Leu Leu Lys Gin Cys His Leu Val Pro Gin Asp Leu Asp He Pro Asn 

2820 2825 2830 

Pro Met Glu Ala Ser Glu Thr Val His Leu Ala Asn Gly Val Tyr Thr 

2835 2840 2845 

Ser Leu Gin Glu Leu Asn Ser Asn Phe Arg Gin He He Phe Pro Glu 

2850 2855 2860 

Ala Leu Arg Cys Leu Met Lys Gly Glu Tyr Thr Leu Glu Ser Met Leu 
2865 2870 2875 2880 

His Glu Leu Asp Gly Leu He Glu Gin Thr Thr Asp Gly Val Pro Leu 

2885 2890 2895 

Gin Thr Leu Val Glu Ser Leu Gin Ala Tyr Leu Arg Asn Ala Ala Met 

2900 2905 2910 

Gly Leu Glu Glu Glu Thr His Ala His Tyr He Asp Val Ala Arg Leu 

2915 2920 2925 

Leu His Ala Gin Tyr Gly Glu Leu He Gin Pro Arg Asn Gly Ser Val 

2930 2935 2940 

Asp Gin Thr Pro Lys Met Ser Ala Gly Gin Met Leu Leu Val Ala Phe 
2945 2950 2955 2960 

Asp Gly Met Phe Ala Gin Val Glu Thr Ala Phe Ser Leu Leu Val Glu 

2965 2970 2975 

Lys Leu Asn Lys Met Glu He Pro He Ala Trp Arg Lys He Asp He 

2980 2985 2990 

He Arg Glu Ala Arg Ser Thr Gin Val Asn Phe Phe Asp Asp Asp Asn 
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2995 3000 3005 

His Arg Gin Val Leu Glu Glu He Phe Phe Leu Lys Arg Leu Gin Thr 

3010 3015 3020 

He Lys Glu Phe Phe Arg Leu Cys Gly Thr Phe Ser Lys Thr Leu Ser 
3025 3030 3035 3040 

Gly Ser Ser Ser Leu Glu Asp Gin Asn Thr Val Asn Gly Pro Val Gin 

3045 3050 3055 

He Val Asn Val Lys Thr Leu Phe Arg Asn Ser Cys Phe Ser Glu Asp 

3060 3065 3070 

Gin Met Ala Lys Pro He Lys Ala Phe Thr Ala Asp Phe Val Arg Gin 

3075 3080 3085 

Leu Leu He Gly Leu Pro Asn Gin Ala Leu Gly Leu Thr Leu Cys Ser 

3090 3095 3100 

Phe He Ser Ala Leu Gly Val Asp lie He Ala Gin Val Glu Ala Lys 
3105 3110 3115 3120 

Asp Phe Gly Ala Glu Ser Lys Val Ser Val Asp Asp Leu Cys Lys Lys 

3125 8130 3135 

Ala Val Glu His Asn He Gin lie Gly Lys Phe Ser Gin Leu Val Met 

3140 3145 3150 

Asn Arg Ala Thr Val Leu Ala Ser Ser Tyr Asp Thr Ala Trp Lys Lys 

3155 3160 3165 

His Asp Leu Val Arg Arg Leu Glu Thr Ser lie Ser Ser Cys Lys Thr 

3170 3175 3180 

Ser Leu Gin Arg Val Gin Leu His He Ala Met Phe Gin Trp Gin His 
3185 3190 3195 3200 

Glu Asp Leu Leu He Asn Arg Pro Gin Ala Met Ser Val Thr Pro Pro 

3205 3210 3215 

Pro Arg Ser Ala He Leu Thr Ser Met Lys Lys Lys Leu His Thr Leu 
3220 3225 3230 
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Ser Gin lie Glu Thr Ser He Ala Thr Val Gin Glu Lys Leu Ala Ala 

3235 3240 3245 

Leu Glu Ser Ser He Glu Gin Arg Leu Lys Trp Ala Gly Gly Ala Asn 

3250 3255 3260 

Pro Ala Leu Ala Pro Val Leu Gin Asp Phe Glu Ala Thr He Ala Glu 
3265 3270 3275 3280 

Arg Arg Asn Leu Val Leu Lys Glu Ser Gin Arg Ala Ser Gin Val Thr 

3285 3290 3295 

Phe Leu Cys Ser Asn He He His Phe Glu Ser Leu Arg Thr Arg Thr 

3300 ' 3305 3310 

Ala Glu Ala Leu Asn Leu Asp Ala Ala Leu Phe Glu Leu lie Lys Arg 

3315 3320 3325 

Cys Gin Gin Met Cys Ser Phe Ala Ser Gin Phe Asn Ser Ser Val Ser 

3330 3335 3340 

Glu Leu Glu Leu Arg Leu Leu Gin Arg Val Asp Thr Gly Leu Glu His 
3345 3350 3355 3360 

Pro He Gly Ser Ser Glu Trp Leu Leu Ser Ala His Lys Gin Leu Thr 

3365 3370 3375 

Gin Asp Met Ser Thr Gin Arg Ala He Gin Thr Glu Lys Glu Gin Gin 

3380 3385 3390 

He Glu Thr Val Cys Glu Thr lie Gin Asn Leu Val Asp Asn lie Lys 

3395 3400 3405 

Thr Val Leu Thr Gly His Asn Arg Gin Leu Gly Asp Val Lys His Leu 

3410 3415 3420 

Leu Lys Ala Met Ala Lys Asp Glu Glu Ala Ala Leu Ala Asp Gly Glu 
3425 3430 3435 3440 

Asp Val Pro Tyr Glu Asn Ser Val Arg Gin Phe Leu Gly Glu Tyr Lys 

3445 3450 3455 

Ser Trp Gin Asp Asn lie Gin Thr Val Leu Phe Thr Leu Val Gin Ala 
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3460 3465 3470 

Met Gly Gin Val Arg Ser Gin Glu His Val Glu Met Leu Gin Glu lie 

3475 3480 3485 

Thr Pro Thr Leu Lys Glu Leu Lys Thr Gin Ser Gin Ser He Tyr Asn 

3490 3495 3500 

Asn Leu Val Ser Phe Ala Ser Pro Leu Val Thr Asp Ala Thr Asn Glu 
3505 3510 3515 3520 

Cys Ser Ser Pro Thr Ser Ser Ala Thr Tyr Gin Pro Ser Phe Ala Ala 

3525 3530 3535 

Ala Val Arg Ser Asn Thr Gly Gin Lys Thr Gin Pro Asp Val Met Ser 

3540 3545 3550 

Gin Asn Ala Arg Lys Leu He Gin Lys Asn Leu Ala Thr Ser Ala Asp 

3555 3560 3565 

Thr Pro Pro Ser Thr Val Pro Gly Thr Gly Lys Ser Val Ala Cys Ser 

3570 3575 3580 

Pro Lys Lys Ala Val Arg Asp Pro Lys Thr Gly Lys Ala Val Gin Glu 
3585 3590 3595 3600 

Arg Asn Ser Tyr Ala Val Ser Val Trp Lys Arg Val Lys Ala Lys Leu 

3605 3610 3615 

Glu Gly Arg Asp Val Asp Pro Asn Arg Arg Met Ser Val Ala Glu Gin 

3620 3625 3630 

Val Asp Tyr Val He Lys Glu Ala Thr Asn Leu Asp Asn Leu Ala Gin 

3635 3640 3645 

Leu Tyr Glu Gly Trp Thr Ala Trp Val 
3650 3655 
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<211> 22 



<212> DNA 



<213> Homo sapiens 



<400> 3 



agcgttatgt ttggtggaag aa 



22 



<210> 4 
<211> 20 
<212> DNA 

<218> Homo sapiens 
<400> 4 

gcagctgtca acacagcctc 20 

<210> 5 
<211> 19 
<212> DNA 

<213> Homo sapiens 



<400> 5 



gatgtgtcga tgtttgccg 



<210> 6 



<211> 21 



<212> DNA 
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<213> Homo sapiens 
<400> 6 

ttagcacatc cctcgtatgc a 

<210> 7 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Cys Asp Asn Leu Ala Gin Leu Tyr Glu Gly Trp Thr Ala Trp Val 
1 5 10 15 

<210> 8 
<211> 10 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: A His tag 
sequence containing six histidine residues 

<400> 8 

Met Arg Gly Ser His His His His His His 
1 5 10 
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[01] 

[02] 

*m<Dt h smg— i mm yrttnt kxmvittix*** ma?* 

[03] 

#@fcl htto^J VlCfetfSfc: h SMG- l©mRNA£®ffi-r<5#- 
[04] 

h SMG- l C»t-*fliE#&fNH^S0K:ffiv^4M^*Sfta%t«WHT? 
[05] 

[06] 

[07] 

[08] 



110 
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[09] 

6H-hSMG-l&tf6H-hSMG-l (DA) OftMt, >f > • VhU 

So 

C©10] 
[01 l] 

[012] 

6H-hSMG-lM6H-hSMG-l (DA) 
[01 3] 

6H-hSMG-l&tf6H-hSMG-l (DA) ©l/sK-^-mRNA^ 
[014] 

^-^-mRNA^UTBGG-WT&M^fei^©, K*^1M*y># 
4TICfe»«6H-hSMG-lXaf6H-hSMG-l (DA) ©l/tf-*- 

[015] 
[01 6] 

U#-#-mRNAkbTBOO-8 9 PTC M^fcWo, F***-f* 
y>#&T£fctfS6H-hSMG-l&tf6H-hSMG-l (DA) ©l/sjf 
-*-mRNAlM|K:*^*liaifcaBbfe»*fea«-r, 0®tCftb5^K*e& 

[01 7] 
[018] 
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£ShUpf l/SMG-2i^^>;^f®6H-hSMG- 1CJ:*'U> 
[019] 

StSJ£M9 (2) «LfehUp f l/SMG-2^^CD«|Ji$:^69K: 
[02 0] 

hUpf l/SMG-2^m^©ilft^^>/^KtCfe^5 6H-hSMG- 
[02 1] 

^6&M9 (3) t^lfchUp f l/SMG-2§U^^K©«l3tS:m^; 
[02 2] 

hUpf l/SMG-20^^K©gl(^^>/t^Slc^^S6H-hSM 
[02 3] 

<f > • tT^fCSVNT. ^^i#$K'0hUp f l/SMG-2©!J>i-ft 
[02 4] 

TfrilV*XyT*—VZ%^T, >f > . IfjtffC&tfShUp f 1/SMG- 
2 © y >&{fc IbltB L BUfCftfe'c Wt»* «. 

[02 5] 

6H-hSMG-lXii6H~hSMG-l (DA) &i#SI38SILfc#k©, 
HA-hUpfl/SMG-20'J«^L,fcm^t, 0®JCftfc>S 

[02 6] 

6H-hSMG-lC9^--fe*^{cfe^§ % ^*-h^>~>0D|iSP^& 
[02 7] 
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[028] 

SMG-llHSfifiltf, hUp f l/SMG-2®V>Wtib*fflmPi'2%lfflt& 
[029] 

t 

smg— i mwmk j: »; , i*i 0ft© p tc^ b g Gmfe^mmmfefc s ti 

[03 0] 

P 5 33t6&0ft3lfttfK:'fe.A/?'f y c alu 1 7 t£©PTC^M 

[03 1] 

SMG-liaW^ (yx-h-ry-y) JC<fc»K W0ft©PTCp 5 3j&g? 
[03 2] 

0ft© p tc p 53 ae^jgfeffgcsifcatis r t mmiz^ti^M^ 
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cDNA(13,110bp) 



•clone C(HeLa) 
1 clone Y9 (HeLa) 



KIAA04211 



— gap2(RT-PCR) 
»mus29(fc hffim) 
— gapl (HT-PCR) 
— AI005513 (EST) 



•uv33(t mm 



ORF (10971 bp) 



[@2] 

CeSMG-1 

hSMG-1 

FRAP 

ATM 

ATR 

DNA-PK 



CR1CR2 CR3CR4CR5CR6 



m-& (%) 



cDNA 




1000a.a. 



mtl# 2001-3111693 
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WB: | z I 3 I 8 




3 
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7] 



E 3 



CO 

sz 



2 75 

CD 
O 



o 

CO 

o> EE 
o £ = to 



c 
2 



CD 
CO 

o) i= a. 



ffi r t "1 

o> E 5= 
o & 9 » 



WB:C3 



CO 
> 

o 



c 
o 

o 
o 



B 
c 
a> 

J 

CL 



[08] 



IP 



2 
a. 



a. 



5 5 3 3 8 8 




^P430 
-*p400 



[09] 



< 




6H hSMG-1 
(p400) 



i o] 



pTRE BGG Wt/39PTC 
3'UTR 

r TRE |CMV| 



codonl 



exonl \ 



fatronl 



39C-T 



exon2 



totrong r 



codon30 codonSO 



exon3 



J 



codonl 04 codonl 05 



codonl46 
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[01 1] 

HeU MEF 




5 
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[01 3] 



n=4 



400 

U 300. 
o 

£ 200 L 



100 
0 




n 



[014] 



vec WT DA 

BGGWT 
Dox. 50 ng/ml 



0 30 60 90 120180 



o 




BG 
18S 

BG 
18S 
BG 
18S 
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[01 5] 



11=2 



100% - 



50% " 



10% -h 




[016] 



BGG PTC 
Dox. 50 ng/ml 



0 30 60 90 120180 
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[Hi 7] 



rt=3 



100X - 



50X - 




O 

5 





g 






6 








CO 


CO 




JZ 








CO 



LLO 

?co 



8 
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1®1 9] 



hUPF1/SMG-2 



MBP hUPF1 N 



Cys 



^'J*— If 




MBP hUPF1 M 



MBP hUPF1 C 



CE2 0] 



CBB 




32, 




0 50 0 100 

[021] 

hUPF1/SMG-2 *3f^R 



T28 

T325 

S474 

S681 

S1078 

S1096 

p53 S15 



ELL6A0 
KLKESQ 
IPDLNH 
A A K A G L 

Q I D V A L 
SVEPPL 



Stf 

JNHj 



G S E 

D N I 

V Y A 

S IF 

D S Y 

D S T 



F E F 
T V R 

V K T 
ERL 
L G D 

Y Q G 



E T F S D L 
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2 2] 



CO 
CD 



CO 



uo 

CM 
CO 



CO 

co 
CO 



CO 
I s - 

o 



15 

O 



CO 
CD 

o 



CO CO CO 



lO 

CO 

CO 
LO 
Q. 




CBB 



0 15 



[023] 



1 13 195 130103 100 



anti-hUPFt 
/SMG-2 

CH24] 



OA(nM) 



10 25 50 100 



anti-hUPF1 
/SMG-2 



medium 



OA 




+ CIAP 

_ hUPF1-P 
~ hUPFl . 



1 0 
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[02 5] 



vector hSMG-1 WT hSMG-1 DA 



+ OA 



anti-HA 

[02 6] 



.HAMJPF1-P 
HAhUPFI 



!C50=~*60nM 



0 10 30 100 3001000 




0 10 100 1000 

0*— h-7>->(nM) 
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[027] 

100 



2 8] 



IC50=~0.3mM 



0 0.1 0.3 1 3 10 




0 0.1 1 



. wort wort. caff. caff. rap. rap. 
06 uM 6 uM 0.6 mM4.2 mM 60 nM 0.6 uM 



-+- + - + -+ -+ - + .+0A 



p-hUPF1 
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[029] 



rnnt caff. wort. rap. CHX 
cont (mM) (nM) (nig) (ng/ml) 



0 0.6 4.2 0.6 6 60 600 60 




rnnt ca ^- WOTt rap. CHX 

cont (mM) QiM) (nti) Qig/ml) 
0 0.6 4.2 0.6 6 60 600 60 




BG PTC 



GAPDH 



[S3 0] 



Calu6 N417 
AUG (196PTC) (298PTC) 

p 53 »» d4cj — nil— Hlf 



exon6 exon8 



UGA 
500 bp — 



1 3 
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3 1] 



N417 



A549 




(kDa) , 
50- 



1^3 2] 



5 



0 0.2 0.6 1.8 6 "O 0.1 1 10 100 0 3 



p53 mRNA 

28S 

-«p53 wt 
-«p53 1-297 



p53 mRNA 
28S 

P53 1-297 
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mm 

5. y -© 1 SMG - 1 ^&S 0 
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#Wffi0CD## 49JB2 001-156088 

50100750374 

ffi^W mSffiS±^ 0 0 9 4 

#f£B . ^13$ 8|160 
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